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MISSION

As the Nation’s principal conservation agency,
the Department of the Interior has responsibility for most
of our nationally-owned public lands and natural and
cultural resources. This includes fostering wise use of
our land and water resources, protecting our fish and
wildlife, preserving the environmental and cultural
values of our national parks and historical places, and
providing for the enjoyment of life through outdoor
recreation. The Department assesses our energy and
mineral resources and works to assure that their
development is in the best interests of all our people.
The Department also promotes the goals of the Take
Pride in America campaign by encouraging stewardship
and citizen responsibility for the public lands and
promoting citizen participation in their care. The
Department also has a major responsibility for American
Indian reservation communities and for the people who
live in Island Territories under U.S. Administration.
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Preface

Disseminating the results of archeological
projects is one of the most important missions of the
National Park Service. To achieve this goal for its
Chaco Project, two publication series were estab-
lished: Publications in Archeology and Reports of the
Chaco Center. Since the initial volumes appeared in
1976, over 18 reports have been completed in these
two series—truly a bookshelf full of information.
These series have been published under the guidance
of several general editors and represent the efforts of
many people working in various capacities who
helped complete an exciting archeological project.

Pulling together some of the reports from the
Chaco Project has been an interesting challenge. As
one who came late, I have worked with the handicap
of not having seen many of the sites during
excavation or most of the artifacts in situ. In the late
1970s, when I was initially asked to analyze
ornaments—one of the remaining artifact categories
not yet being examined—I had only a broad overview
of the Chaco Project and little realization of its actual
size and scope. With the help of my colleagues, I
soon became immersed in one small set of data.
Seven years later, I was asked to guide the
publications program to completion. My colleagues,
especially Tom Windes and Jerry Livingston, were
again great supporters. I learned much about the
individual sites and the wealth of data contained in
them, as well as the numerous explanations for their
existence and changes through time. Nearly two
decades after my initial introduction to Chaco
Canyon, we are now approaching completion. This
volume on Chaco artifacts will be the last in this
series to present the work of some of the energetic
and steadfast colleagues who made the project a
success. The reports coptained in this volume did not
come easy; they are the sweat of many years!

As Robert Lister (former Chief of the Project)
remarked during a teaching seminar at the University
of New Mexico during the spring of 1975, the fun of
archeology is in the fieldwork but the analysis and
writing (done in labs and small rooms with only your
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intellect to guide you) are often tedious. During the
Chaco Project, we were fortunate to have many
dedicated archeologists who not only labored in the
hot sun for long hours for many months, but who
were also devoted to their profession. They had to
be! First, excavation at many sifes over the years
produced such a large number of artifacts that the
sheer volume alone would be enough to scare off
those who were anything but intrepid. Second, most
of the personnel had been hired on a part-time or
term appointment basis which meant that unfinished
reports or updates had to be completed after the
individuals were no longer employed as part of the
project. The contributors to this volume have proven
to be exceptional people who have hung in until the
end. These chapters are the completion of work
which began two decades ago. To them I owe many
thanks for additional years of writing, rewriting, and
illustrating the reports contained herein.

I also want to thank several people who helped
prepare the illustrations: Jerry L. Livingston, Ernesto
Martinez, Linda Lutz-Ryan, Kent Bowser, John
Hanttula, and my editorial assistant, Sarah Chavez.
It is to Sarah that we owe the layout and uniformity
of presentation of text and tables, especially the tables
that are so long and so numerous. After Sarah left,
Heidi Reed helped complete the final formatting.
Eric Blinman and Dick Chapman reviewed our initial
reports, made numerous helpful suggestions, and
cleared up some theoretical problems. Kathy McCoy
edited our prose. To these and the other members of
the Chaco team, thank you.

For those who are interested in other aspects of
Chaco prehistory, the Anthropology Program of the
Intermountain Cultural Resource Center of the Na-
tional Park Service maintains a list of related publi-
cations. Our collections and archives are housed at
the University of New Mexico in either the Maxwell
Museum of Anthropology or the Center for South-
west Research in Zimmerman Library. We hope the
publications help you appreciate our national heritage
and the cultural diversity that makes it so intriguing.



Foreword

Between 1971 and 1978, the National Park
Service assembled a multidisciplinary research team
to study the cultural and natural resources of Chaco
Canyon, New Mexico. The number and location of
sites recorded in the original archeological survey of
Chaco Canyon National Monument and its environs
led to passage of legislation in 1980 that expanded the
boundaries of the monument and renamed the area
Chaco Culture National Historical Park. It also
provided protection for outlying Chacoan structures
and surrounding prehistoric communities. Exca-
vations at sites ranging in time from the Archaic
through Navajo periods were carried out to under-
stand the changes in cultures and the relationships
with the environment, as well as with their neighbors.

In this seemingly harsh, semi-arid environment
of northwestern New Mexico, most of the sites that
were excavated as part of the Chaco Project are
ancestral to the Pueblo peoples now living in the
American Southwest. The time span ranges from
A.D. 500 to A.D. 1200, a relatively long period
during which sites in Chaco Canyon exhibit definite
ties to others located on the Colorado Plateau. From
A.D. 900 to A.D. 1150, however, sites in Chaco
Canyon exhibit an unusual range of artifacts and
architectural features, suggesting a major role in the
social organization of these widespread groups. The
architecture of major sites in the canyon has been
documented in an earlier volume in this series, Grear
Pueblo Architecture; Small Site Architecture provides
similar details for the house mounds excavated by
many investigators over several decades, as well as
by Chaco Project staff. In this volume, the reports
focus on the artifacts recovered from large and small
sites in an attempt to explain why Chaco was
different from its neighbors for about 250 years and
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whether these differences are found in the material
culture of small, as well as larger sites.

Based on the evidence, there was constant
contact with neighboring groups on the Colorado
Plateau through time; this is especially evident in the
sharing of ceramic design styles. Based on the
material types found among the chipped stone
artifacts, ground stone implements, and ornaments,
importation of goods is also demonstrated; yet, the
amounts of material from these sources of imported
goods changed through time, as did the forms in
which they were carried into the canyon, e.g., raw
materials versus finished items. The number of items
imported, the directions from which they came, and
the shared commonalities in design indicate that the
prehistoric inhabitants of Chaco Canyon lived in a
dynamic and changing society.

The analyses of ceramics, lithics, and omaments
presented in this volume are major contributions to
the interpretation of the early Pueblo lifeways. The
accomplishments of a people who relied on
agriculture while living in a dry land where the
amount of water available during specific periods of
the year made a difference between starvation and
success are many. I am pleased to introduce this
volume which provides a wealth of information and
numerous ideas on the development of technology
and social organization of these early Pueblo people
in our American Southwest.

|7

Denis P. Galvin
Acting Deputy Director
National Park Service
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Chapter One

Introduction to the Artifact Analyses

Frances Joan Mathien

Background

To improve management and interpretation of
Chaco Canyon National Monument (now Chaco
Culture National Historical Park) and to increase
knowledge about the environment and its effects on
cultural adaptations in the Chaco drainage of
northwestern New Mexico (Figure 1.1), a
multidisciplinary research project was initiated in
1969 by the National Park Service, in cooperation
with the University of New Mexico (Maruca 1982).
Fieldwork began in 1971 with a sample transect
survey, followed by a complete survey of the
monument (Hayes et al. 1981), plus tests and
excavations at numerous sites between 1973 and 1979
(McKenna and Truell 1986; Windes 1987:10-12).
Additional ancillary studies were carried out by
associates at other institutions. With the enlargement
of the monument and change of status to a park in
1980, a survey of the new lands was undertaken;
project staff also participated in other cultural
resource management projects in the park (e.g.,
excavations at Una Vida [298J 391], Kin Nahasbas
[29S] 392], and 298] 626). All these activities
provided data that could be used to address numerous
research questions.

For any project, the potential questions are
many; those addressed must fit the personnel, time,
and funds available. The Chaco Project was no
exception to this fate (Maruca 1982:29-31).
Multidisciplinary research goals were outlined in the
Chaco Prospectus (Bradley and Logan 1969);
management and interpretive needs were to be served
through a combination of studies of culture processes
and the environment. The major foci for culture
processes were change through time and cultural
stability. The relationships between man and the
environment would focus on available resources—

mineral, floral, faunal, water, soil, and climate. To
determine man’s relationships with other men, such
topics as culture contact, demography, and social
organization would be addressed. As sites were
being excavated, field observations, preliminary
analyses, and new discoveries contributed to changes
in these goals. As a result, some aspects of the
original research plan received more attention than
others. Earlier Archaic and later Navajo occupations
of the canyon were studied but most emphasis was
placed on the prehistoric populations that inhabited
the canyon from ca. A.D. 500 to 1250, the time span
that covers the sedentary occupation by people who
adopted an agricultural subsistence strategy. During
this period, populations grew and fluctuated, and
social organization changed, as witnessed by the
archeological evidence known as the Chaco
Phenomenon (A.D. 900 to 1150) (Judge 1979, 1989).

The Chaco Phenomenon has fascinated
researchers for over a century.  Archeological
investigations in Chaco Canyon began in the 1890s
and have continued intermittently thereafter (Lister
and Lister 1981). Much of the material from early
excavations remained unanalyzed and unpublished;
some of it had been lost. The origins, development,
manifestations, and demise of the Chaco Phenomenon
continue to be topics of research addressed by many
investigators, not just those connected with the Chaco
Project (e.g., Doyel 1992; Irwin-Williams and
Shelley 1980; Kintigh 1994; Sebastian 1992; Vivian
1990; and Wilcox 1993). These investigators bring
different theoretical concepts to their research and
provide altemnative interpretations for data gathered in
the field. Over the years, the Chaco Project
investigators have also reviewed their perspectives as
new data and interpretations became available (Crown
and Judge 1991). The papers in this volume,
however, reflect a set of ideas dominant during a
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4 Chaco Artifacts

particular period of research—the late 1970s—when
chronological studies of change through time were
replaced by an explanation of Chaco as a central
place in a larger redistribution system (Judge 1979).

The constant increases in comparative data
available from studies that have been carried out as
part of other projects, instituted either simultaneously
with or subsequent to the Chaco Project, resulted in
a large database for the Chaco Phenomenon. If
comparative data from other studies conducted in
Chaco Canyon, the San Juan Basin (e.g., the Salmon
Ruin, Irwin-Williams and Shelley 1980), or the
Southwest are added, the amount of time and energy
invested in an analysis increases exponentially., As a
result, the chapters in this volume vary in the amount
of data analyzed due to personnel constraints and the
amount of time individuals had to complete their
work. Thus, the analytical reports, while providing
new insights about the inhabitants of the area,
particularly with regard to change through time, trade
networks, and social stratification, are neither all
inclusive nor comparable. Much data remains o be
evaluated.

For the Chaco Project, McKenna (1986:11)
indicates that approximately 45 sites were
investigated; his count included 20 stone circles from
13 different sites. Four sites were excavated prior to
backfilling or road expansion projects (Table 1.1).
The analyses included in this volume use data mainly
from ten to twelve small-house sites and one
greathouse, Pueblo Alto (2957 389) (Figure 1.2), that
spanned the period under consideration. Depending
on when studies were carried out and the type of
employment appointment of the analyst, however, the
authors included data from varying numbers of sites.
Table 1.2 demonstrates how uneven the inclusion of
material from various sites was.

To obtain insight into material that had to be
analyzed, an ongoing computerized database was
maintained by provenience and material type, as well
as other basic variables. When designing their
analyses, the investigators used this database to assess
the number of items and the variability for a
particular artifact type in the archeological record
through time. Combined with then current concepts
and functional explanations for a type, analysts were
able to determine what questions could best be
answered. In some instances, e.g., abraders, a major
consideration was the selection of variables recorded

to refine an understanding of how these objects were
classified and used. In many instances, the large
number of artifacts necessitated the use of a sampling
strategy, e.g., ceramics. To assess the usefulness of
recording forms and the database to provide answers
to research questions, preliminary studies used
samples from several sites. These studies were done
prior to the conclusion of all the Chaco Project
excavations (e.g., Pueblo Alto [295] 389] and the
Eleventh Hour Site [29SJ 633]), and though most of
these early studies were documented, final analyses
were not always undertaken.

Personnel also changed over time. None of the
contributors to this volume were employed by the
National Park Service from the inception of the
Chaco Project through its completion. Most were
hired as temporary appointments (Maruca 1982), a
few were students who were pursuing undergraduate
and graduate degrees at several different institutions,
and some joined the staff after the fieldwork was
completed, but the artifact analyses were still
underway. For this reason, the contributions herein
were prepared at various times. Table 1.3 indicates
when these reports were written and, in some cases,
updated. Unfortunately, not all authors had the same
opportunities to revise their work; most of the
archeologists who were on temporary appointments
are now employed full-time on other projects or by
other institutions and were unable to take on the
additional burdens of major revisions. As a result,
updates are sometimes minimal or more recent
evaluations by these investigators are published
elsewhere. Although I regret several gaps in this
volume, the philosophy under which I am working is
that it is better to publish what we have than never to
publish at all.

In addition to the above constraints, chrono-
logical placement of sites and cultural material has
been updated by more recent investigations and
evaluations, At the time the chapters in this volume
were written, we recognized the need for a
chronological framework that would allow
comparison of sites in both a synchronic and
diachronic manner. Using the available absolute
dates and ceramic data, a time-space matrix was
devised (see Cameron, Chapter 3, for more detail)
and periods were divided into major segments to
better handle data needed to prepare the overview
summaries. Table 1.4 indicates the major
subdivisions of the Bonito Phase and their associated



Table 1.1. Sites tested and excavated during the NPS Chaco Project or by Chaco Project personnel and other cultural resources

managers.*
Site Number/
Name(s) Chronological Placement Excavator(s) Published References Comments
2987 116 Archaic Thomas W. Mathews Field notes
298J 126 Archaic Dennis Stanford Field notes
Thomas Lyons
2957 299 Basketmaker III Richard Loose Ms. by Loose (1978); Windes (1976a)
Pueblo I Thomas C. Windes and Kelley
Pueblo I Masterson
2987 389 Pueblo II-III Thomas C. Windes Windes (1987)
(Pueblo Alto)
298J 390 Pueblo ITI Windes (1987) Walls cleared
(Rabbit Ruin)
29871 423 Basketmaker ITT Thomas C. Windes Hayes and Windes (1974) Ms. by Windes (1975a)
Pueblo III
2957J 625 Pueblo II Thomas C. Windes Test only; field notes
(Three C Site) Earl Neller
298J 626 West Pueblo I- Thomas C. Windes Test only by Chaco Project; later CRM;
Early Pueblo I field notes
298] 627 Pueblo I-Early Marcia L. Truell Truell (1992)
Pueblo I
2987 628 Basketmaker III- Marcia L. Truell Ms. by Truell (1976)
Pueblo 1
2987 629 Pueblo I-Early Pueblo I Thomas C. Windes Windes (1993)
(Spadefoot Toad Site) Early Pueblo I
298] 630 Pueblo II-Early Pueblo I Earl Neller Test only; field notes
Robert P. Powers
2983 633 Pueblo I Marcia L. Truell Mathien (1991)
(Eleventh Hour Site) Pueblo T LouAnn Jacobson
| ]
2981 721 Basketmaker III-Pueblo 1 Thomas C. Windes Ms. by Windes (1975b) =
Early Pueblo Il g
2981 724 Pueblo I Thomas C. Windes Ms. by Windes (1976b) g
.
29871 1010 Pueblo I Dwight L. Drager Ms. by Drager and Lyons (1983) g
(Poco Site) Thomas Lyons
Lh



Table 1.1. (continued)

Site Number/

Name(s) Chronological Placement Excavator(s) Published References Comments
2957 1088 Pueblo M1 Thomas C. Windes Ms.
Peter J. McKenna
2957 1156 Archaic Thomas Mathews Mathews and Neller (1979) Mas. by Neller (1975, 1976a)
(Atlatl Cave)
2987 1157 Archaic Earl Neller Ms. by Neller (1976b)
(Sleeping Dune)
2987 1360 Pueblo I- C. Randall Morrison McKenna (1984)
Early Pueblo IT Peter J. McKenna
2987 1579 Field notes
2957 1659 Basketmaker ITI- Alden C. Hayes, Roberts (1929) Ms. by Hayes (1975)
(Shabik’eshchee Village) Pueblo I James Thrift
29sJ 1613 Navajo David M. Brugge Brugge (1986)
(The Doll House Site)
2987 1987 Archaic John D. Schelberg Field notes
Kelley Masterson
29Mcl184 Pueblo I Thomas C. Windes Field notes, Ms. by Windes
OTHER CRM
EXCAVATIONS®
298] 391 Pueblo I Nancy J. Akins Gillespie (1984) Akins and Gillespie (1979)
(Una Vida) Pueblo I William B. Gillespie
Navajo reuse
2987 392 Pueblo I Thomas C. Windes Mathien and Windes (1988) Luhrs (1935)
(Kin Nahasbas) Pueblo I F. Joan Mathien
298] 597 Pueblo IT Thomas C. Windes Field notes
James Trott
James Bradford
Bruce Anderson (1979-81)
298] 626 East Pueblo I- James Bradford Field notes
Early Pueblo I Peter J. McKenna
Judith Miles (1983)

Thomas C. Windes

* Taken from Truell (1986:Table 2.1) and !‘;%lemmmd. Does not include stone circles (Windes 1978); 13 sites (20 stone circles) discussed in that volume include: 298 692 N,
1326,

2987 692 S, 2957 866, 298J 919, 298] 2957 1419, 2987 1474, 2987 1505 E, 2987 1505 W, 2987 1533, 2957 1565, 298] 1592, 2987 1660, 2957 1976 A, 2957 1976 B,

298) 1976 C, 298] 1976 D, 298] 1976 E, 2987 1976 F, 2957 2240.
Data on file in National Park Service Chaco Archive, University of New Mexico, Albuguerque, or National Park Service, Santa Fe.
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Table 1.2. Sites analyzed in the following chapters.

Site Number (Name)

Toll
Ceramics

Akins
Abraders

Schelberg
Metates

29MC 184
2983 299

298] 389
(Pucblo Alto)

2957 390
(Rabbit Ruin)

2987 391
(Una Vida)

29SJ 423

2957 589
(Be 236)

298J 597
2981 626
2981 627
2957 628

2957 629
(Spadefoot Toad Site)

298] 630

2957 633
(Eleventh Hour Site)

2981 721

298] 724

L uononponuy



Table 1.2. (continued)

Chapter
2 3 4 5 6 7 8 9 10
Cameron Lekson Wills
Toll Chipped Chipped Akins Hammer-  Brelemnitz Cameron Schelberg Mathien
Site Number (Name) Ceramics Stone Stone Tools Abraders stones Axes and Mauls Manos Metates Ornaments
298J 750 - - - - - B B C C
(Leyit Kin)
2981 753 = - 5 = . . - c c
(Bc 56)
2987 827 - - - - = . " C c
(Bc 362)
2957J 838 - - - - - - - C C
(Bc 126)
2987 1156 - - - - - & s - X
(Atlatl Cave)
2987 1157 - . . - . . - - x
(Sleeping Dune)
29871 1360 X X x x x X X x x
2987 1613 - - - - - - - - x
(Doll House Site)
298J 1659 x x X x - C x x x
(Shabik’eshchee Village)
29871 1947 - C - - - - - - C
(Pueblo del Arroyo
Compared Literature - Material Literature Literature  Literature Be 236 Literature Literature
With from Chaco search search search 2957 288 search search
surveys, Chetro Ketl
excavations
and
literature.

N = no artifacts of this nature.

A = analyzed, but not included in this report.
C = comparative data from old reports used, but new artifacts not included.

S = sampled only.
x = included in report.
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Table 1.3. Chronology of chapters included in this volume.

Year Year

Chapter Title and Author(s) Prepared Updated
1 Introduction by F. J. Mathien 1993 1995
2 Chaco Project Ceramics Overview by H. W. Toll 1986 1995
3 The Chipped Stone of Chaco Canyon, New Mzxico, by C. M. Cameron 1982 1995
4 Points, Knives, and Drills of Chaco Canyon by S. H. Lekson 1980 1985
5 lhk? Abraders of Chaco Canyon: An Analysis of their Form and Function by N. J. 1980 No

ins
6 GF _ll’lreliminary Analysis of Hammerstones from Chaco Canyon, New Mexico, by W. H. 1977 No

ills
7 An Analysis of Axes and Mauls from Chaco Canyon, New Mexico, by C. D. Breternitz 1976 No
8 An Analysis of Manos from Chaco Canyon, New Mexico, by C. M. Cameron 1985 No
9 Metates by John D. Schelberg 1982 1995
10 Ornaments of the Chaco Anasazi by F. J. Mathien 1985 1992
11 Summary and Conclusions by F. J. Mathien 1993 1995

ceramic assemblages; these major periods were used
by the analysts in this volume. Because continuing
study leads to revisions in chronology, Table 1.5
correlates these periods with updated time frames
revised by T. C. Windes, a member of the permanent
NPS staff, who continues to work with Chaco Project
data. In many instances, authors used Basketmaker
III, Pueblo I, Pueblo 11, and Pueblo III in their site
reports (e.g., Truell for 298 627 [1992]; Windes for
298J 629 [1993] and Pueblo Alto [1987]).

With continuing research on lithic materials, our
knowledge of obsidian sources has improved. In his
recent report on 298J 629, Windes (1993:304-307)
indicates that the percentages of obsidian originally
identified as coming from a source near Red Hill,
New Mexico, (Cameron and Sappington 1984) may
have been overstated. In a recent re-examination of
obsidian from site 298J 629, some of that material
was assigned to sources near Mt. Taylor. As a
result, Windes concludes that the Grants area sources
were used more and the Red Hill source used less
than previously believed. This new information does
not change the inference that obsidian was an import
into Chaco Canyon at all times, but it does affect the
direction from which materials were carried and the
distances involved, which, in turn, affects the
interpretations of social organization.

The chapters in this volume do not present a

comprehensive picture of the prehistoric Chaco
adaptation. To supplement the analyses presented in
this volume, readers are encouraged to examine other
data sets, in addition to the preliminary results
published previously (Judge and Schelberg 1984;
Noble 1984), or those pertaining to the environment
and subsistence of Chaco Canyon (Mathien 1985).
Both small site and great pueblo architecture have
been examined (Lekson 1984; McKenna and Truell
1986), in addition to other Chaco communities in the
San Juan Basin, by several investigations (Fowler et
al. 1987; Marshall et al. 1979; Powers et al. 1983).
The Bureau of Land Management continued major
investigations of the Chaco roads located outside of
the canyon (Kincaid 1983; Nials et al. 1987). These
volumes, among others, should be considered part of
the broader database from which conclusions about
the Chaco Anasazi system can be drawn.

This Volume

This volume has been organized into sections,
with groups of papers combined, based on material
types.

1) The first section consists of the analysis of
ceramics, the most abundant material recovered. H.
Wolcott Toll outlines the overall goals of the ceramic
studies in Chapter Two. The goals are to place the
material from Chaco Canyon in a regional



Table 1.4. Bonito Phase ceramic assemblages in Chaco Canyon: A.D. 900-1140.°
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Phase Whiteware Redware Culinary
Early Bonito Phase Red Mesa B/w San Juan Redwares (types unidentified) Cibola/Tusayan Plain Gray
A.D. 900-975+ (early Red Mesa) Whitemound B/w Deadman’s B/r Cibola Narrow Neckbanded
Tunicha B/w LaPlata B/r Tohatchi Banded
Kana'a B/w Bluff B/o Kana’a Neckbanded
LaPlata B/w Sanostee B/r Cibola Neck Indented Corrugated
Chuskan Neck Indented Corrugated
Lino Gray
Early Bonito Phase Red Mesa B/iw San Juan Redwares (types unidentified) Cibola/Tusayan Plain Gray
A.D. 975+1040/1050 (Red Mesa) Escavada B/w LaPlata B/r Cibola Narrow Neckbanded
Newcomb B/w Deadman’s B/r Cibola Neck Indented Corrugated
Burnham B/w Chuskan Neck Indented Corrugated
Chuskan Narrow Neckbanded
Tobhatchi Banded
Classic Bonito Phase Gallup B/w Tsegi Orangewares (types unidentified) Cibola Corrugated (unidentified)
A.D. 1040/1050-1100 (Gallup) Puerco B/w San Juan Redwares Chuskan Corrugated (unidentified)
Red Mesa B/w Tusayan B/r Indented Corrugateds (types
Chuska Bfw unidentified)
Toadlena B/w Exuberant Corrugated
Black Mesa B/w Coolidge Corrugated
Mancos Biw Blue Shale Corrugated
Tohatchi Banded
iLate Bonilo Phase Chaco-McElmo B/w White Mountain Redwares (types unidentified) Chuskan Corrugated (unidentified)
A.D. 1100-1140 (Late Mix) Gallup B/w Tsegi Orangewares (B/r and polychromes) Cibola Corrugated (unidentified)
Puerco B/w Puerco B/r Indented Corrugateds
McElmo B/w Wingate B/r (types unidentified)
Chuska B/w Wingate Polychrome Coolidge Corrugated
Toadlena B/w Blue Shale Corrugated
Black Mesa B/w Chaco Corrugated
Mancos B/w Hunter Corrugated
Sosi Biw Mancos? Corrugated
Socorro Biw

* Types arranged in approximate descending order of frequency

. Not all minority types listed. Table taken from Windes (1987a:246, Table 8.15).
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perspective by identifying not only the ceramic
sources used throughout the San Juan Basin, but also
the temper sources used by potters whose vessels
became part of the Chaco Project excavations. Toll
presents data on temper, paste, and clay samples
prior to evaluating ceramic importation from the San
Juan Basin and outlying areas, in addition to
providing ceramic production data at sites within the
canyon,

2) The second section includes two
complementary analyses of chipped stone. In
Chapter Three, Catherine M. Cameron uses data
from 16 sites to address several questions that pertain
to two general topics: the development and
adaptation of the Chaco inhabitants through time, and
the role of Chaco Canyon as a central place. She
contrasts the use of exotic and local material types
(exotics determined by a source distance of over 10
km) in several ways, including technology and tool
function.

In Chapter Four, Stephen H. Lekson
summarizes his earlier (1980) analysis of chipped
stone tools and makes two points, based on
comparison of sites excavated by the Chaco Project,
earlier excavations in Chaco Canyon, and other
available data from the American Southwest.
Chipped stone tools found in Chaco Canyon are not
unusual; what is unusual, however, are the contexts
in which some groups of arrow points and blades are
found, as well as the materials and workmanship of
these items.

These two chapters on chipped stone artifacts
refer to several appendices by Bruce Bradley,
Catherine Cameron, David Love and Helene Warren,
which provide more detailed technological and
geological information about material sources and
type descriptions.

3) Five papers make up the third section on
ground stone. Several were written prior to
completion of excavations; they are included because
they provide data and relevant conclusions about
sources of material and changes in artifact types
through time.

In Chapter Five, Nancy J. Akins states that her
goals were twofold. First, she wanted to determine
the different types of abraders by describing the
variables that were specific to them. Second, she

examined the contexts in which specific types were
found to determine which ones were used through
time and what changes took place.

In Chapter Six, Wirt H. Wills addressed five
major topics pertaining to the technology, sources of
materials, and variability among hammerstones in
both time and space. This analysis was carried out
prior to the completion of excavations at Pueblo Alto
(298J 389) and the Eleventh Hour Site (295J 633).
Wills suggests several topics to be addressed in future
studies; Windes (1993) has built on Wills” results and
provides additional insights for the uses of this tool

type.

In Chapter Seven, Cory D. Bretemitz evaluates
a sample of 25 axes and mauls recovered prior to
1976, again before the completion of excavations at
Pueblo Alto (298] 389) and the Eleventh Hour Site
(298] 633). In addition to providing definitions and
creating an analysis form, he was able to evaluate the
sample against data found in the literature on earlier
excavations in Chaco Canyon. Again, Windes (1993)
provides more data and synthesis on axes and mauls
from Chaco Project excavations.

In Chapter Eight, Catherine M. Cameron
examines manos from 12 excavated sites (n =
1,244). Because of excavation techniques, some
material from the earliest Chaco Project site
collections were not available. A number of
variables were examined. Her data indicate that there
is evidence of a possible change in the grinding
stroke, which may be associated with the post A.D.
920 development of mealing bins or communal
grinding structures.

In Chapter Nine, John D. Schelberg’s major
concern is with the transition from basin to trough to
slab metates and what it means for the prehistoric
pueblo people. The concepts of multiple functions,
extensive reuse, and energy investment are addressed.
The most intriguing discussion, however, relates to
the change from flint to flour corn and its reflection
in the archeological record.

4) The fourth section addresses ornaments. In
Chapter Ten, Mathien considers questions about the
materials used, their sources, the personnel and
technology involved in jewelry-making, and makes
inferences about social organization, based on her
analysis of ornaments and minerals.



5) The last section, Chapter Eleven, attempts to

‘tie the results of the analyses presented in this volume

together in a preliminary manner; a forthcoming
synthesis of the Chaco Project will comment further
on the significance of the Chaco Phenomenon and its
place in the prehistory of the American Southwest.
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Chapter Two

Chaco Ceramics

H. Wolcott Toll and Peter J. McKenna

Introduction

The Chaco Project went on for many years,
worked at many sites, employed a series of people,
and collected a lot of pottery. Numerous volumes
have been written on the phenomenal information
potential of pottery, and all of the people who worked
on the Chaco ceramics were very conscious of the
endless possibilities contained in them. The material
was analyzed from many perspectives. The Chaco
Project reporting strategy was in terms of sites; that
is, locations with architecturally defined areas that
often changed and were reused over long periods.
On this basis, a large number of individual collections
have been studied and discussed in varying, often
(according to some reviewers) excruciating, detail.
Because of the range of information available (and
imaginable), any report is a compromise. With the
probable exception of Al Hayes—who knows better
than to waste energy fretting—those of us who
worked on these projects were (we would say excru-
ciatingly) concerned about those compromises. This
report is designed as an overview, primarily taking a
time- and artifact- rather than site-based perspective.
Its objectives are several: 1) to provide definitions of
types and other attributes recorded by the project.
Verbal definitions are complemented by data on oc-
currence of attributes within types; 2) to present some
temporal trends in Chaco ceramics; 3) to use this
impressive body of material to attempt to understand
aspects of Chaco interactions; and 4) to delve into
questions of ceramic production in the Chaco system.

In the anthropological tradition, this document
is participant observation. The majority of the text
was written by Wolky Toll, and when the first person
singular is used, it refers to him. Tom Windes was
around the longest; Peter McKenna put in the most
time, knew the sherds best and produced many of the

numerous tables included here; Al Hayes was the
most direct and had the deepest experience; and
Helene Warren knew the geology as none of the rest
of us did. These are the Chaco ceramics infor-
mants—the natives, Compared especially to McKen-
na and Windes, I came late, left early, and came
back temporarily. I came in to learn the culture, and
to see how the analysis was done. I invented parts of
it, but much was well-established when I arrived. It
falls to me, however, to provide the written record,
and it is my interpretation, with some correction from
the informants, that appears here.

Portions of this were written for my dissertation
(Toll 1985) and modified; portions were written to
cover the paste analysis in 1986; and portions were
written to fill in missing pieces from 1994 to 1996.
The analysis on which it is based was performed
mostly from 1977 to 1983.

Chaco Project Ceramic Samples

Chaco Project excavations collected 245,107
"potsherds” from 12 sites (Table 2.1). Such a count
is strange because a large, complete olla standing
nearly half a meter tall counts the same as a 2-cm-by-
2-cm fragment of a vessel. The tally also excludes
sherds from the survey or from other ancillary work
done in Chaco during the span of the project, includ-
ing two excavations conducted in connection to road
work.

Archeology is a baroque sampling exercise from
the outset. Understanding, or even beginning to
understand what samples are in a ceramic analysis is
extremely complex. The ceramics recovered from
Chaco Project excavations and the groupings by
which they were analyzed are samples at many
levels:



Table 2.1. Bulk counts by rough sort type for all sites in the Chaco Project analysis.

Early Sites Late Sites
Site Numbers (29S1—)

Ware 299-BMIII 423 1659 628  299-P1 724 721 629 1360 627 633 389 Total %N % Ware
Plain Gray 1,528 1,007 538 4,254 536 2,170 409 11,89 3,394 17,968 843 4,488 49,031 20.0 345
Lino Gray 64 168 65 441 36 209 29 104 50 255 5 2 1,428 0.6 1.0
Lino Fugitive 381 12 43 652 21 108 13 41 38 115 g 2 1,434 0.6 1.0
Obelisk Gray 238 497 93 93 6 1 38 20 - 26 - 1 1,013 0.4 0.7
Wide Neckbanded 5 - - 21 + 3 2 685 238 237 35 247 1,477 0.6 1.0
Narrow Neckbanded 59 - - 75 16 4 - 3,187 1,370 5,590 207 3,021 13,529 55 9.5
Neck Corrugated 20 - - - 7 - T 216 225 698 21 254 1,448 0.6 1.0
PII Corrugated 50 - - 59 9 - - 141 44 811 37 627 1,778 0.7 1.3
PI-PII Corrugated 63 3 - 98 - - - 7 - 180 9 279 639 0.3 0.5
PINI Corrugated 1 - - - 1 - - 3 - 40 16 102 163 0.1 0.1
Unident. Corrugated 73 _1 - 25 53 _11 20 4061 718 22687 3599 38961 70214 287 = 494

TOTAL GRAY 2,487 1,688 739 5,718 689 2,506 518 20,361 6,077 48,607 4,780 47,904 142,154 58.0 100.0
BMII-PI Polished M/w 34 19 19 35 10 3 7 191 159+ 151 21+ 5 654 03 0.7
BMIII-PI Unpolished M/w 53 23 2 262 16 206 35 101 - 242 - 12 952 0.4 1.0
Early Red Mesa B/w 7 - - 16 17 - 1 1,094 271 758 18 177 2,359 1.0 2.4
Red Mesa B/w 113 B - 148 39 11 4 3,449 2,291 7,527 155 2,902 16,639 6.8 17.0
Escavada B/w - - - - 2 - - 11 T+ 368 27 646 1,125 0.5 1.1
Puerco B/w 2 - - 5 10 - - 36 - 1,154 41 1,736 2,984 1.2 3.0
Gallup B/w 12 B - 40 61 3 8 256 108 3,932 242 8,595 13,259 54 13.5
Chaco Biw - - - 1 - - 1 19 5 178 21 258 483 0.2 0.5
Exotic M/w - - - 3 2 - - - 4 86 157 38 323 616 0.3 0.6
PII-PII M/w 88 o - 98 49 T 6 2342 1816 699 861 10630 22,890 93 233

TOTAL 309 43 21 608 206 223 62 7,506 4,807 21,466 1,424 25,284 61,959 253 63.1

MINERAL-ON-WHITE

* Combined polished and unpolished figures.

+ Puerco-Escavada figure.
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Table 2.1. (continued)

Early Sites Late Sites
Site Numbers (295]—)

Ware 299-BMIN 423 1659 628 2599-P1 724 721 629 1360 627 633 389 Total SN % Ware
BMIII-PI Polished C/w 4 - - 24 2 3 - 191 5 135 6 37 407 0.2 0.4
BMIII-PI Unpolished C/w 3 2 1 130 1 13 - 13 26 58 2 3 252 0.1 0.3
PI-II C/w 18 1 - 13 5 1 4 149 1 1,112 249 1,646 3,216 13 33
Mesa Verde B/w 5 - - - - - - 2 1 - 144 7 159 0.1 0.2
Chaco McElmo B/w 1 - - - - - - - 6 - 9 804 820 03 0.8
Chuska B/w - - - - - - - - 3 - 3 560 566 0.2 0.6
Chuska Whiteware 2 - - - - - - - 32 1 24 1,087 1,146 0.5 1.2
Red Mesa design Chuska 3 - - - - - - - 59 - 2 249 313 0.1 0.3
Tusayan Whiteware i = = ks = = = = 3 3 _ 410 420 02 0.4

TOTAL CARBON-ON- 36 167 17 355 153 1,306 446 4,803 7,299 3.0 7.4

WHITE
Unident. Whiteware 146 7 1 236 85 39 10 4,315 1,633 12,083 824 9,507 28,886 11.8 29.4

TOTAL WHITEWARE 491 53 23 1,011 299 279 76 12,176 6,593 34,855 2,694 39,594 98,144 40.1 100.0
Plain Red - 84 1 30 - 2 - - - 1 35 42 195 0.1 8.1
Decorated Red 8 4 - 7 7 37 1 181 63 574 130 1,171 2,183 0.9 90.5
Polychrome 2 3 = = = = g = S =2 A8 _16 _34 0.0 1.4

TOTAL REDWARE 8 88 1 37 7 39 1 181 63 575 183 1,229 2,412 1.0 100.0
Polished Smudged 8 5 13 118 1 45 12 96 59 432 18 1,319 2,126 0.9 100.0
Brownware - 44 - - - - - - - 4 11 9 68 0.0 100.0
Mudware 1% .= .1 4 E . 5 . - - 4 113  _0.0 1000

GRAND TOTAL 3,097 1.878 777 6,889 996  2,869" 607 32,814 12,792 84,473 7,686 90,139 245,017 100.0 -

“ Does not count two Navajo sherds from 29S) 724.

$O
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Table 2.2. Percentages of rough sort type bulk counts found at each Chaco Project site (counts listed in Table 2.1).

Early Sites ‘ Late Sites

Site Numbers (295J—)

Ware 299-BMIIT 423 1659 628 299-P1 724 721 629 1360 627 633 389
Plain Gray 3.1 2.1 1.1 8.7 1.1 4.4 0.8 24.3 6.9 36.6 1.7 9.2
Lino Gray 4.4 11.8 4.6 30.9 2.5 14.6 2.0 7.3 35 17.9 0.4 0.1
Lino Fugitive 26.6 0.8 3.0 45.5 1.5 795 0.9 2.9 2.6 8.0 0.6 0.1
Obelisk Gray 23.5 49.1 9.2 9.2 0.6 0.1 3.7 2.0 - 2.6 - 0.1
Wide Neckbanded 0.3 - - 1.4 03 0.2 0.1 46.4 16.1 16.1 24 16.7
Narrow Neckbanded 0.4 - - 0.6 0.1 - - 23.6 10.1 41.3 1.5 223
Neck Corrugated 1.4 - - - 0.5 - 0.5 14.9 15.5 48.2 1.5 17.5
PII Corrugated 2.8 - - 33 0.5 - - 7.9 2.5 45.6 2.1 353
PII-PII Corrugated 2.8 0.5 - 15.3 - - - 1.1 - 282 1.4 43.7
PIII Corrugated 0.6 - - - 0.6 - - 1.8 - 24.5 9.8 62.6
Unident. Corrugated 0.1 - - - 0.1 - - 5.8 1.0 322 5.1 55.5

GRAYWARE

% Column 80.3 89.9 95.1 83.0 69.2 87.3 85.3 62.0 47.5 575 62.2 53.2

% Row =7 1.2 0.5 4.0 0.5 1.8 0.4 14.3 43 342 34 33.7
BMITI-PI Polished 5.2 2.9 29 5.4 1.5 0.5 1.1 292 243 23.1 32 0.8
BMIII-PI Unpolished 5.6 2.4 0.2 27.5 1.7 21.6 37 10.6 - 254 - 1.3
Early Red Mesa 0.3 - - 0.7 0.7 - - 46.4 11.5 321 0.8 T.5
Red Mesa 0.7 - - 0.9 0.2 0.1 - 20.7 13.8 45.2 0.9 17.4
Escavada - - - - 0.2 - - 1.0 6.3 32.7 2.4 57.4
Puerco B/w 0.1 - - 0.2 03 - - 1.2 - 389 1.4 58.2
Gallup B/w 0.1 - - 0.3 0.5 - 0.1 1.9 0.8 29.7 1.8 64.8
Chaco B/w - - - 0.2 - - 0.2 39 1.0 36.9 4.4 53.4
Exotic M/w - - - 0.5 0.3 - - 1.1 14.0 25.5 6.2 52.5
PO-II M/w 0.4 - - 0.4 0.2 - - 10.2 79 30.6 38 46.4

MINERAL-ON-WHITE

% Column 10,0 2.3 7 8.8 20.7 7.8 10.2 229 37.6 254 18.5 28.1

% Row 0.5 0.1 - 1.0 03 0.4 0.1 12.1 7.8 346 23 40.8]
BII-PI Polished Clw 1.0 - - 59 Q.5 0.7 - 459 1.2 332 1.5 9.1
BMIII-PI Unpolished C/w 1.2 0.8 0.4 51.6 0.4 52 - 5.2 10.3 23.0 0.8 1.2
PII-II C/w 0.6 - - 0.4 0.2 - 0.1 4.6 0.6 346 7.9 51.2
Mesa Verde Bfw 31 - - - - - - 1.3 0.6 - 90.6 4.4
Chaco McElmo B/w 0.1 - - - - - - - 0.7 - 1.1 98.1
Chuska B/w - - - - - - - - 0.5 - 0.5 98.8
-Chuska Whitaware 0.2 - - - - - - - 28 0.1 2.1 94.8
Red Mesa design Chuska 1.0 - - - - - - - 18.8 - 0.6 79.6
Tusayan Whiteware - - - - - - - = 0.7 - 1.7 97.6
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Table 2.2. (continued)

Early Sites Late Sites

Site Numbers (2951—)

Ware 299-BMIII 423 1659 628 299-PI 724 721 629 1360 627 633 389
CARBON-ON-WHITE
% Column 1.2 0.2 0.1 2.4 0.8 59 0.7 1.1 1.2 1.5 5.8 5.3
% Row 0.5 - - 23 0.1 0.2 0.1 4.9 2.1 17.9 6.1 65.8
WHITEWARE
% Column 15.9 2.8 3.0 14.7 30.0 9.7 12.5 37.1 51.5 41.3 35.1 43.9
% Row 0.5 0.1 - 1.0 0.3 03 0.1 12.4 6.7 355 2.7 40.3
Plain Red - 43.1 0.5 15.4 - 1.0 . - - 0.5 18.0 215
Decorated Red 0.4 0.2 - 0.3 0.3 1.7 - 8.3 2.9 263 6.0 53.6
Polychrome . - - B - - - - - - 52.9 47.1
REDWARE
% Column 03 4.7 0.1 0.5 0.7 1.3 0.2 0.6 0.5 0.7 2.4 1.4
% Row 03 3.7 - 1.5 0.3 1.6 - 7.5 2.6 238 5.4 48.5
Polished Smudged
% Column 03 0.2 1.6 1.7 0.1 1.6 2.0 0.3 0.5 0.5 0.2 1.5
% Row 0.4 0.2 0.6 5.6 0.1 2.1 0.6 4.3 2.8 203 0.8 62.0
Brownware
% Column - 23 - - - - - - - - 0.1 -
% Row - 64.7 - - - - - - - 59 16.2 13.2
Mudware
% Column 33 - 0.1 0.1 - - N - - - - -
% Row 91.2 - 0.9 4.4 - . - - - - - - 35
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22 Chaco Artifacts

1) Prehistorically, the people of Chaco drew
from the universe of Anasazi vessels, both those they
may have made, and those that were available from
the macro-region. Although this group is in fact a
sample, it is the population about which we want to
know.

2) From that population, vessels and, much
more often, fragments of vessels entered the
depositional record in varying ways, in varying
frequencies, and, depending on their forms,
functions, and the caprice of fate, at varying rates
(see David 1972; Foster 1965). Some unknown
number of fragments from this group would have
been used for secondary purposes, such as scrapers
or pendants; others would have been completely
destroyed for use as temper.

3) After a millennium or so of sampling by
rodents, erosion, trampling and other destructive
forces, unquantifiable portions of the depositional
record were collected archeologically, and even that
sampling varied in technique over the multiyear
course of the project.

4) The group of sherds and vessels collected by
the project then went through further sampling
procedures. The surface-collected materials from the
survey were treated separately from the excavation
collections (results reflected in Hayes 1981; McKenna
1981). The entire collection of pottery from
excavation, less those discarded as too small or those
for which provenience data were lost, constitute the
"rough sort” or "bulk sample." Because of the filters
through which it has already passed, it includes far
less than all paris of all vessels from the sites
excavated (Tables 2.1 and 2.2).

5) In spite of its incompleteness, the total
collection was far larger than could be analyzed in
detail, including surface treatment, design, temper,
alterations, measurements, clay, and so forth.
Moreover, such an analysis would produce much
redundant information since most vessels—the
behavioral unit of focal interest—are represented in
this sample by multiple sherds.

6) The sample on which most of this report is
based is called the “detailed analysis sample” (Table
2.3). Fundamentally, this sample is based on sherds
that included some portion of a vessel rim, although
its composition was more complicated than analyzing

all rim sherds. Any time sherds could be definitively
attributed to a single vessel, they were treated as a
single specimen. This matching procedure took place
in several stages; large numbers of sherds were laid
out at a single time and inspected for matches, then
possible matches recognized during either surface or
temper analysis were checked. Matches across
proveniences were made available to site report
writers for the information they contain about
possible relationships between deposits. Obviously,
thousands of existing matches within the bulk
collection were not identified, and undoubtedly some
were missed within the smaller and more closely
scrutinized detailed analysis sample, but on the
whole, the vessel control is quite good.

There are problems with a rim-based sample.
Not every vessel represented in the bulk sample is
represented by a rim sherd (Table 2.4). Some
vessels, such as whiteware ollas or canteens, have
very small rims relative to their overall size, and
often the decoration near the rim bears little
relationship to the decoration on the main part of the
vessel (Figure 2.1). Some compensation was
attempted for this problem by including some large
whiteware body sherds with design panels in the

Chuskan olla from multiple
Pueblo  Alto  proveniences
illustrating the independence of
rim decoration from main body
decoration often seen in white-
ware jars and ollas (NPS Chaco
Archive Negative No. 23144).

Figure 2.1.
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Table 2.3. Detailed analysis sample composition, showing sherd type occurrence within types.

Sherd Type
Neither Worked
—_RimSherd = _Worked Rim =~ Worked Non-Rim __nor Rim Total
% of % of % of % of

Rough Sort Type No. Type No. Type No. Type No. Type No.
Plain Gray 111 14.5 2 0.3 43 5.6 610 79.6 766
Lino Gray 603 923 1 0.2 2 03 47 7.2 653
Lino Fugitive Red 55 26.7 2 1.0 3 1.5 146 70.9 206
Polished Tan Gray 83 15.4 1 0.2 5 0.9 449 83.5 538
Wide Neckbanded 249 83.3 - - 3 1.0 47 15.7 299
Narrow Neckbanded 588 89.0 - - - - 73 11.0 661
Neck Corrugated 196 79.4 2 0.8 - - 49 19.8 247
Pl Corrugated 1,015 08.5 4 0.4 - - 11 1.1 1,030
PII-III Corrugated 227 99.6 - - - - 1 0.4 228
PIII Corrugated 103 99.0 - - - 1 1.0 104
Corrugated 896 62.0 1 0.1 7 0.5 542 375 1,446
BMIII-PI Polished M/w 332 56.4 12 2.0 11 1.9 234 39.7 589
BMIII-PI Unpolished M/w 247 52.6 3 0.6 4 0.9 216 46.0 470
Early Red Mesa B/w 300 75.6 29 T3 17 43 51 12.8 397
Late Red Mesa B/w 2,809 3.7 250 6.6 284 735 468 123 3,811
Escavada B/w 174 82.1 7 33 - - 31 14.6 212
Puerco B/w 367 68.9 12 23 14 2.6 140 26.3 533
Gallup B/w 1,096 65.6 70 4.2 55 33 451 27.0 1,672
Chaco B/w 33 44.6 1 1.4 3 4.1 37 50.0 74
Exotic Mineral M/w 202 51.1 16 4.1 25 6.3 152 38.5 395
Plain Whiteware 569 50.7 37 33 234 20.8 283 252 1,123
PII-IIT Mineral M/w 1,663 67.4 26 3.9 240 9.7 469 19.0 2,468
BMIII-PI Polished C/w 79 41.8 - - 5 2.6 105 55.6 189
BMIII-P1 Unpolished C/w 43 43.4 1 1.0 - - 55 55.6 99
PII-1II C/w 178 75.7 13 5.5 9 3.8 35 14.9 235
Chaco McElmo B/w H 78.0 6 6.6 - - 14 15.4 91
Tusayan Whiteware 72 80.9 8 9.0 4 4.5 -] 5.6 89
Chuska B/w 68 59.6 6 53 2 1.8 38 333 114
Chuska Whiteware 184 75.4 9 3.7 7 2.9 44 18.0 244
Chuska Red Mesa design 74 57.4 11 8.5 13 10.1 31 24.0 129
Mesa Verde B/w 27 64.3 9 21.4 11.9 1 2.4 42
Plain Redware 42 33.1 1 0.8 3 24 81 63.8 127
Decorated Redware 235 63.5 23 6.2 41 11.1 7 19.2 370
Polychrome 3 375 - - 1 12.5 4 50.0 8
Polished Smudged 261 66.8 12 3.1 15 38 103 26.3 391
Exotic Brownware 13 173 - - 5 6.7 57 76.0 75
Navajo Historic - - - - - - 2 100.0 2
Unfired Mudware 7 58.3 - - - - 5 41.7 12
Unknown — P e P R i 1 100.0 1

TOTAL 13,275 65.9 645 3.2 1,060 53 5,160 25.6 20,140




Table 2.4. Detailed analysis sample distribution across sites, showing the percentage each site-type group represents of the total site
bulk count, the detailed sample, and the total detailed sample for that type.

2987 299-BMII 2987 423 298] 1659
% Site % % Site % % Site %

Ware No. RS Detailed % Type No. RS Detailed % Type No. RS Detailed % Type
Plain Gray 16 0.5 3.2 2.1 44 23 6.9 5.7 8 1.0 4.1 1.0
Lino Gray 55 1.8 10.9 8.4 47 2.5 7.4 7.2 25 32 12.3 38
Lino Fugitive 92 3.0 18.3 44.7 4 0.2 0.6 1.9 9 1.2 4.6 4.4
Polished Tan Gray 150 4.8 29.8 217 244 13.0 38.3 45.4 102 13.1 523 19.0
Wide Neckbanded 10 03 2.0 3.3 - - - - - - - -
Narrow Neckbanded 10 0.3 2.0 1.7 1 0.1 02 0.2 - Z - -
Neck Corrugated 12 0.4 2.4 4.9 . . - = . . - .
PII Corrugated 2 0.1 0.4 0.2 - - - - - - - -
PIIFNI Corrugated - - - - - - - - - - - -
PIII Corrugated 1 - 0.2 1.0 - - - - - - - -
Unidentified Corrugated -5 02 1.0 04 - . 5 = i L2 s &

TOTAL GRAY 353 11. 70.2 6.0 340 18.1 534 5.8 144 185 75.0 2.4
BMITI-FI Polished M/w 38 1.2 7.6 6.5 37 2.0 5.8 6.3 25 32 12.8 4.2
BMIII-PI Unpolished M/w 34 1.1 6.8 7.2 9 0.5 1.4 1.9 5 0.6 2.6 1.1
Early Red Mesa B/w 3 0.1 0.6 0.8 - - - - - - - -
Red Mesa B/w 14 0.5 2.8 0.4 - - - - - - - -
Escavada B/w - - - - - - - - - - - -
Puerco B/w - - - - - - - - - - - -
Gallup B/w - - - - - - - - . - . .
Chaco Bfw - - - - - - - - - - - -
Exotic M/w 3 0.1 0.6 0.8 - E - - - - - - -
PII-PIT M/w 4 0.1 0.4 0.2 . =1 wiS iy L= 2 SEL 5

TOTAL 96 31 19.2 0.9 46 2.4 72 0.4 30 39 15.6 03

MINERAL-ON-WHITE
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Table 2.4. (continued)

2981 299-BMIIT 298] 423 298J 1659
% Site % % Site % % Site %

Ware No. RS Deusiled % Type No. RS Detailed % Type No. RS Detailed % Type
BMIII-PI Polished C/w 3 0.1 0.6 16 3 0.2 0.5 1.6 1 0.1 0.5 0.5
BMIII-PI Unpolished C/w 1 2 0.2 1.0 5 2 2 . . . " z
PII-PII C/w 2 0.1 0.4 0.9 . . « . ., . . =
Mesa Verde B/w 2 0.1 0.4 4.8 - - - 3 - - . %
Chaco-McElmo B/w - - - - - - - - - - - -
Chuska B/w - - = = - = - - - - - -
Chuska Whiteware - - - - 1 0.1 0.2 0.4 - - - -
Red Mesa Chuska 3 0.1 0.6 23 - - - - - - - -
Tusayan Whiteware = g o e z =y e AL z B = ==

TOTAL 11 0.4 2.2 0.9 4 0.2 0.6 0.3 1 0.1 0.5 0.5

CARBON-ON-WHITE
Unidentified Whiteware 35 1.1 7.0 3.1 61 3.2 9.6 5.4 6 3.1 53

TOTAL WHITEWARE 142 4.6 28.3 1.1 111 5.9 174 0.9 37 4.8 19.3 03
Plain Red - - - - a8 4.7 13.8 69.3 1 0.1 0.5 0.8
Decorated Red 1 - 0.2 0.3 - - - - - - - -
Polychrome 2 : =, i = S, ol B = 2 B FL

TOTAL REDWARE i - 0.2 0.3 88 4.7 13.8 17.4 1 0.1 0.5 0.2
Polished Smudged 6 0.2 1.2 1.5 32 1.7 5.0 8.2 7 0.9 36 1.8
Brownware - - - - 66 35 10.4 88.0 2 03 1.0 2.7
Mudware 1 - 0.2 4.3 - - - - 1 0.1 0.5 83
Navajo = = L a5 - i i, S o - = e

GRAND TOTAL 503 16.2 100.0 2.5 637 33.9 100.0 32 192 24.7 99.9 1.0
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Table 2.4. (continued)

2087 628 298J 299-PI 2057 724 298J 721
% Site % % % Site % % % Site % % % Site % %
Ware No. RS Detailed Type No. RS Detailed  Type No. RS Detailed  Type No. RS Detailed Type
Plain Gray 149 2.2 17.2 19.5 69 6.9 27.9 9.0 120 4.2 22.1 15.7 19 3.1 13.2 25
Lino Gray 204 3.0 23.6 314 26 2.6 10.5 4.0 65 23 12.0 10.0 14 23 9.8 22
Lino Fugitive 45 0.7 52 21.8 23 2.3 93 11.2 7 0.2 1.3 34 8 1.3 5.6 5.6
Polished Tan Gray 7 0.1 0.8 1.3 5 0.5 2.0 0.9 - - - - 24 4.0 16.7 4.5
Wide Neckbanded 1 - 0.1 0.3 4 0.4 1.6 13 - - - - 2 0.3 1.4 0.7
Narrow Neckbanded 4 0.1 0.5 0.7 10 1.0 4.1 1.7 1 - 0.2 0.2 - - - -
Neck Corrugated - - - - - - = - - - - - - - - -
PII Corrugated 1 - 0.1 0.1 2 0.2 0.8 0.2 - - - - - - - -
PII-III Corrugated - - - - - - - - - - - - - - - -
PIII Corrugated - - - - 1 0.1 0.4 1.0 - - - - - - - -
Unidentified Corrugated 2 o 82 WO 43 B3 98 A& B ws. E 4 o83 9T B
TOTAL GRAY 414 .0 47.8 7.0 153 15.4 61.9 2.6 193 6.7 35.6 33 68 11.2 47.2 1.
BMIII-PI Polished M/w 87 1.3 10.0 14.8 11 1.1 4.5 1.9 69 2.4 12.7 11.7 26 4.3 18.1 4.4
BMIII-PI Unpolished M/w 120 1.7 13.8 25.5 11 1.1 4.5 23 133 4.6 24.5 28.3 13 2.1 9.0 2.8
Early Red Mesa B/w 3 - 0.4 0.8 3 03 1.2 0.8 - - - - - - - -
Red Mesa B/w 2 - 0.2 0.1 14 1.4 5.9 0.4 1 - 0.2 0.03 - - - -
Escavada Biw - - - - 1 0.1 0.4 0.5 - - - - - - - -
Puerco B/w - - - - - - - - - - - - - - - -
Gallup Biw 1 - 0.1 0.1 5 0.5 2.0 03 - - - - - - -
Chaco B/w 5 - - - - - - - 4 - - - - - - -
Exotic M/w 1 - 0.1 0.3 3 0.3 1.2 0.8 - - - - 1 0.2 0.7 03
PI-IN M/w 3 - 04 01 8 08 32 03 2 ol 04 01 - e o
TOTAL 217 3.1 25.0 2.0 56 5.6 22.7 0.5 205 7.1 37.8 1.9 40 6.6 27.8 0.4
MINERAL-ON-WHITE
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Table 2.4. (continued)

2981 628 20987 299-PI 298) 724 208 721
% Site % % % Site % % % Site % % % Site % %

Ware No. RS Detailed  Type  No. RS Detailed  Type No. RS ‘Detailed  Type  No. RS Detailed  Type
BMIII-PI Polished C/w 75 1.1 8.7 39.7 2 0.2 0.8 1.1 15 0.5 2.8 79 2 03 1.4 1.1
BMII-P1 Unpolished C/w 68 1.0 7.8 68.7 2 02 0.8 2.0 6 0.2 1.1 6.1 - - - -
PI-II C/w 1 - 0.1 0.4 2 0.2 0.8 0.9 - - - 2 0.3 1.4 0.9
Mesa Verde Biw S . . " . - " o « - . i e . -
Chaco-McElmo B/w 2 - 0.2 2.2 - - - - - - - - 1 0.2 0.7 1.1
Chuska B/w - - - - 2 0.2 0.8 1.8 - - - - 1 0.2 0.7 0.9
Chuska Whiteware - - - - - - - - - - - - 1 0.2 0.7 04
Red Mesa Chuska 1 - 0.1 0.8 1 0.1 0.4 0.8 1 - 0.2 0.8 - - - -
Tusayan Whiteware L e & = — = s - LN = 12 == =

TOTAL 147 2.1 17.0 11.9 9 0.9 3.6 0.7 22 0.8 4.1 1.8 1.2 4.9 0.6

CARBON-ON-WHITE
Unidentified Whiteware 36 0.5 4.2 3.2 19 1.9 1.9 1.7 28 1.0 5.2 25 18 3.0 12.5 1.6

TOTAL WHITEWARE 400 58 46.1 3.1 84 8.4 34.0 0.6 255 8.9 47.0 2.0 65 10.7 45.1 0.5
Plain Red e 0.1 0.8 5.5 - - - - 14 0.5 2.6 11.0 2 03 1.4 1.6
Decorated Red 1 - 0.1 0.3 9 0.9 36 2.4 29 1.0 5.4 7.8 1 0.2 0.7 0.3
Polychrome s iy S e £ = = i uE = = = 2 L sEL Sy

TOTAL REDWARE 8 0.1 0.9 1.6 9 0.9 3.6 1.8 43 1.5 8.0 8.5 k] 0.5 2.1 0.6
Polished Smudged 39 0.6 4.5 10.0 1 0.1 0.4 0.3 49 1.7 0.4 03 8 1.3 56 2.1
Brownware - - - - - - - - - - - - - - - -
Mudware 6 0.1 0.7 50.0 - - - - - - - - - - - -
Navajo B L S S ey e 2 0.1 _04 1000 2 e L e

GRAND TOTAL 867 12.6 100.0 4.4 247 24.8 999 1.2 542 18.9 100.0 2.7 144 23.7 100.0 0.7

L7 SomwRId)



Table 2.4. (continued)

298J 629 2987 1360 295871 627
% Site % % Site % % Site %

Ware No. RS Detsiled % Type No. RS  Detailed % Type No. RS Detailed % Type
Plain Gray 88 0.3 52 11.5 54 0.4 2.6 7.1 162 0.2 2.2 212
Lino Gray 33 0.1 1.9 5.1 46 0.4 2.2 1.1 136 0.2 1.3 20.7
Lino Fugitive 3 - 0.2 1.5 8 0.1 0.4 39 6 - 0.1 29
Polished Tan Gray E - - - - - - - 6 - 0.1 1
Wide Neckbanded 28 0.1 1.6 9.4 77 0.6 3.7 25.8 150 0.2 2.1 50.2
Narrow Neckbanded 64 0.2 38 10.6 153 1.2 73 253 244 0.3 34 40.3
Neck Corrugated 45 0.1 2.6 18.2 50 0.4 2.4 20.2 113 0.1 1.5 45.7
PII Corrugated 21 0.1 1.2 2.4 46 04 2.2 53 556 Q0.5 7.4 54.0
PII-III Corrugated 6 B 0.4 2.9 - - - - 99 0.1 1.3 43.4
PII Corrugated 2 - 0.1 1.9 - - - - 47 0.1 0.6 45.2
Unidentified Corrugated 3 o1 21 24 8 01 04 06 _1s8 02 21 109

TOTAL GRAY 325 1.0 19.0 5.5 443 3.5 21. 7.5 1,449 b 20.1 24.6
BMIII-PI Polished M/w 144 0.4 8.4 24.5 58 0.5 2.8 9.8 94 0.1 1.3 16.0
BMIII-P1 Unpolished M/w 43 0.1 25 9.2 34 0.3 1.6 7.2 66 0.1 0.9 14.0
Early Red Mesa B/w 96 0.3 5.6 24.2 116 0.9 5.6 29.2 155 0.2 22 39.0
Red Mesa Blw 418 1.3 24.5 11.0 726 5.7 348 19.0 2,307 2.7 30.7 60.5
Escavada B/w 3 - 0.2 1.4 8 0.1 0.4 38 53 0.1 0.7 25.0
Puerco B/w 2 0.1 1.3 13 36 03 1.7 2.2 551 0.7 7.3 33.0
Gallup B/w 11 - 0.6 b | 13 0.1 0.6 2.4 221 03 3.1 41.5
Chaco B/w - - - - 3 - 0.1 4.1 26 - 0.4 35.1
Exotic M/w 29 1.7 73 37 0.3 1.8 9.4 166 0.2 2.2 42.0
PILPID M/ 38 12 23 154 3% 28 122 145 L0 12 145 23

TOTAL 1,147 35 67.2 10.8 1,390 10. 66.6 13.1 4,683 5.5 64.8 44.1

MINERAL-ON-WHITE
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Table 2.4. (continued)

29571 629 2987 1360 298J 627
% Site % % Site % % Site %

Ware No. RS Detailed % Type No. RS Detailed % Type No. RS Detailed % Type
BMIII-PI Polished C/w 30 0.1 1.8 15.9 22 0.2 1.1 11.6 33 - 0.5 17.5
BMIII-PI Unpolished C/w 5 - 0.3 5.1 1 - 0.1 1.0 16 - 0.2 16.2
PI-ITT C/w 12 - 0.7 5.1 5 - 0.2 2.1 71 0.1 1.0 30.2
Mesa Verde B/w 2 - 0.1 4.8 - - - - 2 - - 4.8
Chaco-McElmo B/w 7 - 0.4 il 1 - 0.1 1.1 1 - - 1.1
Chuska B/w 3 - 0.2 2.6 2 = 0.1 1.8 24 - 0.3 21.1
Chuska Whiteware 5 - 0.3 2.1 15 0.1 0.7 6.2 82 0.1 1.1 33.6
Red Mesa Chuska 8 - 0.5 6.2 28 0.2 1.3 21,7 58 0.1 0.8 45.0
Tusayan Whiteware = oy = o =z == S = 43 0.1 0.6 30.6

TOTAL 72 0.2 4.2 58 74 0.6 3.5 6.0 332 0.4 4.6 26.9

CARBON-IN-WHITE
Unidentified Whiteware 101 0.3 5.9 9.0 135 1.1 6.5 12.0 545 0.6 1.5 48.5

TOTAL WHITEWARE 1,320 4.0 77.3 10.2 1,599 12.5 76.6 12.3 5,560 6.6 77.0 42.8
Plain Red 7 - 0.4 55 1 - 0.5 0.8 2 - - 1.6
Decorated Red 34 0.1 2.0 9.2 23 0.2 1.1 6.2 135 0.2 1.9 36.5
Polychrome T =, 2, N - B 2 = 25 g

TOTAL REDWARE 41 0.1 2.4 8.1 24 0.2 1.1 4.8 137 0.2 1.9 27.1
Polished Smudged 20 0.1 1.2 5.1 22 0.2 1.1 5.6 76 0.1 1.1 19.4
Brownware 1 - 0.1 1.3 - - - 3 - - 4.0
Mudware - - - - - - - - - - - -
Navajo Utility —= =, . S ' = = S = ol s 2

GRAND TOTAL 1,707 5.2 100.0 3.6 2,088 16.3 100.0 10.5 7,518 8.6 100.1 36.4
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Table 2.4. (continued)

29871 633 ___29S7 389 (Pueblo Alto) Grand Total
% Site % % Site % % % Bulk
Ware No. RS Detailed % Type No. RS Detailed % Type No. Detailed Type
Plain Gray 8 0.1 2.5 1.0 29 - 0.5 38 766 38 1.6
Lino Gray 1 - 0.3 0.2 - - - 653 32 45.7
Lino Fugitive 1 - 0.3 0.5 - - = - 206 1.0 14.4
Polished Tan/Gray - - - - - - - - 538 2.7 53.0
Wide Neckbanded 1 - 0.3 0.3 17 = 0.3 5.7 299 1.5 19.7
Narrow Neckbahded 3 0.1 2.5 1.3 110 0.1 2.0 18.2 661 33 4.5
Neck Corrugated 3 - 0.9 1.2 24 - 0.5 9.7 247 1.2 17.1
PII Corrugated 10 0.1 3.1 1.2 392 0.4 7.3 45.0 1,030 5.1 57.9
PII-INI Corrugated 8 0.1 2.5 3.5 115 0.1 2.1 50.4 228 1.1 35.7
PIIT Corrugated 7 0.1 22 6.7 46 0.1 0.9 44.2 104 0.5 63.8
Unidentified Corrugated 40 0.5 12.6 2.8 1,184 13 22.0 81.9 1.446 23 g
TOTAL GRAY 87 1.1 27.4 1.5 1,917 2.1 35.6 32.6 5,998 29.6 4.2
BMIN-PI Polished M/w - = % - - - - - 589 2.9 90.1
BMII-PI Unpolished M/w - - - - 2 - & 0.4 470 2.3 45.4
Early Red Mesa B/w - - - - 21 - 0.4 53 397 2.0 16.8
Red Mesa B/w 16 0.2 5.0 0.4 314 0.3 5.8 8.2 3,811 18.9 22.9
Escavada B/w 5 0.1 1.6 24 142 0.2 2.6 62.0 212 1.1 18.8
Puerco Biw 3 - 0.9 0.6 285 0.3 5.3 53.5 1,672 2.6 17.9
Gallup B/w 14 0.2 4.4 0.8 1,043 1.2 19.4 62.4 533 8.3 12.6
Chaco B/w 3 - 0.9 4.1 42 - 0.8 56.8 74 0.4 15.3
Exotic M/w 18 0.2 5.7 4.6 137 0.2 25 34.7 395 2.0 64.1
PII-IT M/w 30 0.7 15.7 2.0 _618 0.7 115 25.0 2,468 124 10.8
TOTAL 109 1.4 343 1.0 2,604 2.9 48.4 245 10,623 53.5 17.1
MINERAL-ON-WHITE
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Table 2.4. (continued)

2987 633 29SJ 389 (Pueblo Alto) Grand Total
% Site % % Site % % % Bulk
Ware No. RS Detailed % Type No. RS Detailed % Type No.  Detailed Type
BMIII-PI Polished Cl/w 2 - 0.6 1.1 1 - - 0.5 189 0.9 46.4
BMIII-PI Unpolished C/w - - - - - - - - 99 0.5 393
PII-ITI C/w 42 0.5 13.2 17.9 98 0.1 1.8 41.7 235 1.2 73
Mesa Verde B/w 32 0.4 10.1 76.2 4 - 0.1 9.5 42 0.2 26.4
Chaco-McElmo B/w 2 - 0.6 2.2 77 0.1 1.4 84.6 91 0.5 1.1
Chuska B/w 1 - 0.3 0.9 81 0.1 1.5 Tl 114 0.6 20.1
Chuska Whiteware 2 - 0.6 0.8 138 0.2 2.6 56.6 244 1.2 213
Red Mesa Chuska - - - - 29 - 0.5 225 129 0.6 41.2
Tusayan Whiteware 3 et o == 44 e, 08 49.4 — 89 0.4 212
TOTAL 81 1.1 25.5 6.6 472 0.5 8.8 383 1,232 6.2 15.4
CARBON-ON-WHITE
Unidentified Whiteware 23 03 7.2 2.1 117 0.1 22 10.4 1,124 5.7 39
TOTAL WHITEWARE 213 2.8 67.0 1.6 3,198 35 59.4 24.6 12,984 54 13.2
Plain Red 1 - 0.3 0.8 4 - 0.1 32 127 0.6 65.1
Decorated Red 12 0.2 3.8 33 125 0.1 23 338 370 1.9 16.9
Polychrome 4 o1 13 500 i A 01 50.0 8 - 2.5
TOTAL REDWARE 17 0.2 53 34 133 0.1 2.5 263 505 2.5 20.9
Polished Smudged 1 - 0.3 0.3 130 0.1 24 333 391 1.9 184
Brownware - - - - 3 - 0.1 4.0 75 0.4 100.0
Mudware - - - - 4 - 0.1 333 12 0.1 10.6
Navajo Utility i = = 2 s s O o T2 i 25 =
8.6 10.5
GRAND TOTAL 1,707 52 100.0 8.6 2,088 16.3 100.0 10.5 19,848 - -
Column key:

No. = number of specimens of this type from this site in the detailed sample.
% Site RS = number divided by the bulk count for the site.

% Detailed = number divided by the site’s whole detailed sample.

% Type = number divided by the number of specimens of the type in the total detailed sample.
% Bulk Type = detailed number divided by bulk number for each type.
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detailed analysis, but this, of course, makes the sam-
ple less systematic. Generally, the rough sort counts
do not reflect matching, while the detailed counts do.
This has the effect of depressing the percentages
slightly when comparing detailed counts to rough sort
counts. Worked sherds were also included in the
detailed sample. The intent of the detailed analysis
was to include all observations on each sherd/vessel,
but exigencies of time and avoidance of "nipping"
some specimens meant that temper was not observed
for all items in the detailed analysis.

What is this sample, then? Particularly in the
time span from around A.D. 950 to 1150, it is large
enough to likely represent the assemblage of vessel
forms, designs, sources, and other attributes in use in
Chaco during those centuries. Based on the detailed
apalysis sample, Table 2.5 summarizes the
occurrence of the ceramic types by time groups. The
time groups shown in the table, which were
established for the entire Chaco Project, were based
primarily on ceramics but also on other contextual
and chronological considerations. All the time
periods are shown in Table 2.5, but ensuing tables
use only the time segments of a hundred years or
less, omitting the ambiguous, long-span groups. This
practice reduces the sample size, but makes the
temporal trend in question more reliable.

Type Descriptions
Types as Temporal Control

Our analyses of the ceramics from Chaco
attempted to push the amount of information obtained
from this artifact class, but there is little doubt that
chronological placement of deposits remained the
most important contribution of ceramic classification.
The remarkable regularity over space and relative
rapidity with which pottery decoration and manipu-
lation changed through time in the northern Southwest
provide the basis for much of what archeologists have
been able to figure out about cultural process and
history. Windes (1987:240-248 et seq., 1993:307-
335) discusses at length the project’s use of ceramics,
temporal control, and the association of absolute dates
with ceramic assemblages.

Type Definitions

Placement of ceramics into type groups is much
debated and sometimes treated as nearly mystical.

The system of type identification has a long history
and has become extremely complicated (see Colton
and Hargrave 1937; Oppelt 1988). Each analyst
brings his own template for types to the process of
dividing a collection of pottery into groups. These
templates are based on the individual’s training and
understanding of published descriptions, and they
evolve as the individual handles more and more
sherds. Peter McKenna and Thomas Windes made
almost all of the type assignments for the Chaco
Project. They both received training from Florence
Hawley Ellis and Alden Hayes, both of whom have
long histories of pottery description (see, for
example, Hawley 1936; Hayes 1964, Hayes and
Lancaster 1975). Hayes directed the survey and thus
McKenna and Windes worked closely with him and
could become clear on his understanding of type
definitions. Toll received some training from David
Breternitz, but most of his understanding of types
came through working with McKenna and Windes.

The definitions in Appendix 2A are based on
this cumulative experience and are taken from several
sources: Windes” (1984b) summary of Chaco Cibola
series for the second Cibola Whiteware Conference
(1958) (also Windes 1985); Windes’ (1977) work
with the Coal Gasification Project (CGP) ceramics
from the Chuska area, which in tum relied on the
work of Peckham and Wilson (1964); Windes and
McKenna’s (1989) descriptions of types for a New
Mexico Archaeological Council ceramics workshop;
and a series of type descriptions found in the
ceramics sections of site reports (McKenna and Toll
1984, 1991; Toll and McKenna 1987, 1992, 1993).
Some of the groups defined here are types in the
traditional sense: Red Mesa, Puerco, Escavada,
Gallup, Chaco, Chaco McElmo, Chuska, and Mesa
Verde Black-on-whites conform to established
decorated types, as does Lino Gray, among the utility
wares. Other groups are broader sorting categories,
intended for a greater refinement phase which was
not carried out, primarily because of changes in
personnel. Appendix 2A provides the criteria used in
including ceramics in the various groups. The
sorting categories which are not conventional types,
such as Basketmaker III-Pueblo I Polished Mineral-
on-white or Pueblo II-Ill Mineral-on-white, or
unidentified whiteware cover two situations: sherds
that could be placed into less common, more specific
types and sherds that lack sufficient decoration or size
to be placed into a type. In cases which could have
been more specifically typed, some chronological



Table 2.5. Occurrence of ceramic types in time groups, detailed analysis sample.

A.D.
Ware 500s 600s 700-820 820-920  920-1020 1020-1120 1120-1220 920- 820-12200 1220- 820-1020  500-1200
1120 1320
Plain Gray 44 16 211 27 145 21 - 29 8 1 15 13
Lino Gray 47 58 117 20 93 1 - 9 1 - 21 30
Wide Neckbanded - - 17 24 141 5 1 13 1 - 5 2
Narrow Neckbanded 1 1 19 23 251 78 - 58 6 12 1
PII Corrugated - - 2 6 112 335 20 28 1 - 1 1
PI-IT Corrugated - - - - 9 3s 73 3 1 1 - -
PIII Corrugated - - 1 - 5 13 33 2 1 1 - -
Unident. Corrugated - - 13 5 98 939 92 12 5 5 3 3
Neck Corrugated - - 1 4 141 9 - 16 4 - 4 1
Lino Fugitive Red 4 92 38 2 5 - - 1 - - 3 12
Obelisk Gray 243 232 23 X . — = s = : = 23
GRAYWARE TOTAL 339 399 442 111 1,004 1,439 219 17 28 8 64 86
Grayware Percent 5.6 6.6 7.3 1.8 16.6 238 36 2.8 0.5 0.1 1.1 1.4
Temporal Percent 59.3 79.3 49.0 298 28.1 443 30.5 28.5 26.9 40.0 25.7 61.4
BMIII-PI M/w Polished 37 56 111 41 14 - - 17 4 - 36 10
BMIII-PI M/w Unpolished 9 28 163 18 46 1 1 13 1 - 13 20
Early Red Mesa B/w - - 8 22 208 8 - 30 3 - 24 2
Red Mesa B/w - - 32 139 1,643 129 6 252 33 - 70 2
Escavada B/w - - 1 - 12 103 28 2 1 1 - -
Puerco Biw - - - - 46 225 30 11 1 - 3 -
Gallup B/w - - 5 2 101 877 53 28 6 - 1 -
Chaco B/w - - - - 1 31 9 2 - 2 - -
Exotic Miw = = 4 2 sl _83 36 16 2 1 8 i
MINERAL-ON-WHITE TOTAL 46 84 324 229 2,262 1,457 163 mn 51 4 155 35
Mineral-on-white Percent 0.6 1.1 4.1 29 28.6 18.4 2.1 4.7 0.6 - 1.9 0.4
Temporal Percent 8.0 16.7 359 61.4 63.4 453 22.7 61.7 49.0 20.0 62.3 25.0
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Table 2.5. (continued)

A.D.
Ware 920-1320  1120-1320  1020-1040  700-1020 1020-1220 900-1120 820-1120  600-820 Total % N
Plain Gray 2 2 49 B - 22 2 141 756 4.7
Lino Gray - - 42 71 - 10 3 118 641 4.0
Wide Neckbanded - - 59 - - 14 4 1 287 1.8
Narrow Neckbanded 5 1 112 - 3 45 15 3 634 39
PII Corrugated 6 4 204 1 25 246 12 - 1,004 6.2
PII-II Corrugated 5 2 22 - 6 61 4 - 225 1.4
PIII Corrugated 5 1 11 - - 29 1 - 103 0.6
Unident. Corrugated 26 8 91 - 89 42 4 2 1,437 8.9
Neck Corrugated 3 - 30 - 1 10 4 - 228 1.4
Lino Fugitive Red 1 - 2 18 - 1 - 24 203 1.3
Obelisk Gray = P 2 ws =z =1 s =7 333 33
GRAYWARE TOTAL 53 18 624 98 124 481 49 296 6,053 37.5
Grayware Percent 0.9 0.3 10.3 1.6 2.0 8.0 0.8 4.9 100.0 -
Temporal Percent 338 383 29.8 41.0 41.5 30.3 23.8 54.1 -
BMIII-PI M/w polished - - 30 22 - 15 1 61 585 3.6
BMIII-PI M/w unpolished - - 18 45 1 10 4 T 462 29
Early Red Mesa B/w - - 40 1 2 12 12 2 374 2.3
Red Mesa B/w 14 2 790 1 19 436 101 - 3,669 22.7
Escavada Biw 2 - 20 - 8 30 1 - 209 1.3
Puerco B/w 2 1 62 - 21 117 6 - 525 34
Gallup B/w 8 1 271 1 63 217 8 - 1,642 10.2
Chaco B/w 1 - 2 - 3 20 - - 71 0.4
Exotic M/w 2 2 _59 4 12 7 E, il _384 24
MINERAL-ON-WHITE TOTAL 39 6 1,292 71 129 929 140 134 7,921 49.1
Mineral-on-white Percent 0.5 0.1 16.3 0.9 1.6 11.7 1.8 1.7 100.0 -
Temporal Percent 24.8 12.8 61.8 29.7 43.1 58.2 68.0 24.5 - -
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Table 2.5. (continued)

A.D,
Ware 500s 600s 700-820 820-920 920- 1020- 1120-1220  920-1120  820-1220*  1220-1320 920-1020 500-1200
1020 1120
BMITI-PI C/w polished : 3 2 19 8 40 - - 6 3 - 8 3
BMIII-PI C/w unpolished - - 9 - 14 = - - = - 3 1
PII-III C/w - - - 1 34 11 77 8 5 2 2 2
Mesa Verde B/w - - - - 2 - 3 - - 6 - 2
Chaco-McElmo B/w - - - - 1 1 71 2 4 - 1 1
Tusayan C/w - - - - 3 25 13 3 - - - -
Chuska B/w - - 1 - 3 56 17 2 2 - 1 1
Chuska C/w - - 2 4 36 65 64 9 - - - 1
Chuska Red Mesa design - - 2 2 51 _14 S 6 3 - 1 1
CARBON-ON-WHITE TOTAL 3 2 33 20 184 172 246 36 17 8 16 12
Carbon-on-white Percent 0.2 0.2 2.7 1.6 15.2 14.2 203 3.0 1.4 0.7 13 1.0
Temporal Percent 0.5 0.4 3.7 54 5.2 5.4 343 6.0 16.4 40.0 6.4 8.6
Polished Smudged 32 13 55 3 47 85 32 6 5 - - 4
Smudged Percent 8.3 34 143 0.8 12.2 22.1 8.3 1.6 13 - - 1.0
Temporal Percent 5.6 2.6 6.1 0.8 1.3 26 4.5 1.0 4.8 - = 29
Brownware 66 2 - - - 1 2 - - - 1 -
Mudware - 2 - - - - - - - - - -
Temporal Percent 11.5 0.8 - - - 1 03 - - - 0.4 -
Plain Red 86 1 14 2 3 - 3 1 1 - 3 3
Decorated Red - - 34 3 67 62 48 16 2 - 10 -
Polychrome g s it 5 5 2= 4 - & - — z
REDWARE TOTAL 86 1 48 10 70 62 55 17 3 13 3
Redware Percent 17.4 0.2 9.7 2.0 14.2 12.6 11.2 3.5 0.6 - 2.6 0.6
Temporal Percent 15.0 0.2 53 2.7 2.0 1.9 7.7 28 29 - 52 2.1
TEMPORAL TOTAL 572 503 902 373 3,567 3,216 717 601 104 20 249 140
PERCENT 3.5 3.1 56 23 2.1 19.9 4.4 37 0.6 0.1 15 0.9

* Included time group A.D. 920-1220, n = 16.
1t = lrace.
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Table 2.5. (continued)

A.D.
‘Ware 920-1320 1120-1320 1020-1040 700-1020 1020-1220 900-1130 820-1120 600-820 Total %N
BMIII-PI C/w polished 2 - 9 25 - 6 2 47 183 1.1
BMIII-PI C/w unpolished - - 5 32 - 1 - 33 98 0.6
PI-IIT C/w 2 15 19 - 11 17 4 - 232 1.4
Mesa Verde B/w 23 3 1 - 1 1 - - 42 03
Chaco-McElmo B/w 2 - 2 4 1 - - 20 0.6
Tusayan Ciw - - 9 - 5 29 1 - 88 0.5
Chuska B/w 1 - 13 - 5 10 - - 112 0.7
Chuska C/w 2 - 23 - 6 24 3 - 239 1.5
Chuska Red Mesa design — - 29 1 i 9 £ 4 e 129 0.8
CARBON-ON-WHITE TOTAL 54 18 108 60 34 98 12 80 1,213 1.5
Carbon-on-white Percent - - - - - - - - - -
Temporal Percent - - - = - - - - - -
Polished Smudged 32 13 55 3 47 85 32 6 5 4
Smudged Percent - - - - - - - - -
Temporal Percent - - - - - - - - - -
Brownware 66 2 - - - 1 2 - - 1
Mudware - 2 - - - - - - -
Temporal Percent - - - - - - - - - -
Plain Red 86 1 14 2 3 - 3 1 1 3
Decorated Red - - 34 8 67 62 48 16 10
Polychrome - - - - - 4 - -
REDWARE TOTAL - - - - - - - - - -

Redware Percent
Temporal Percent

TEMPORAL TOTAL
PERCENT
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tightness is lost. Others of these categories, such as
Pueblo II-II Mineral-on-white, unidentified
whiteware, unidentified corrugated, or plain gray are
necessary in any archeological analysis for items
which cannot be typed. The grayware sorting
categories monitor temporally sensitive attributes
closely enough that little chronological information
was lost. Even more than the early decorated wares,
where the rough sort "types” cost some resolution,
the categories for exotic pottery resulted in lost
information: polished smudged, decorated red, plain
red, Pueblo II-III Carbon-on-white and exotic
mineral-on-white each subsume several more
traditional types that would have provided useful
information as to date and source. In the Chuska
carbon paint series Chuska Black-on-white was
identified, as was Chuska carbon paint with Red
Mesa designs, which groups Tunicha, Bumham, and
Newcomb Black-on-whites, but preserves temporal
placement. Other Chuska types were placed in the
broader Chuska Carbon-on-white group.

An important part of each type definition is the
set of attribute tabulations taken from the detailed
analysis (see Appendix 2A). The tables in Appendix
2A quantify at some length the constellations of
attributes that fit into types as perceived by these
analysts. There are, of course, many aspects of
placing a sherd in a type that cannot be coded for a
computer; these descriptions attempt to provide some
of those less quantifiable attributes. In using these
tables the reader will notice that not all attributes add
to the total number of specimens in the type group.
Cases with missing observations are not included in
the tabulations, Missing observations result from
several circumstances: inability to observe an
attribute (such as temper in a very small or worked
sherd), changes in recording systems (see Temper
and Paste section), and occasional uncorrected coding
or keypunching errors.

A range of statistical techniques was used to aid
in summarizing and comparing the typological and
technological groups created by the analysis. Most of
these techniques are simple, such as means and
standard deviations and chi-square analyses of
distributions. At the time when most of the analysis
was performed, we were excited by the prospect of
being able to quantify diversity of various attributes
as a means of evaluating the likelihood of specialized
production having taken place; as discussed in the
Ceramic Production section, it has been widely
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assumed that specialized production will be
manifested in pottery as reduced variability (e.g.,
Rice 1981). The widely-used Shannon Weaver
indices of heterogeneity, evenness, and richness from
ecology (Pielou 1969) have great conceptual appeal
because they provide apparently comparable numbers
that take into account the frequency of categories and
their distribution within a sample. Jim Judge devised
a computer routine that calculated the Shannon
Weaver diversity and evenness indices using natural
logs (as presented by Lasker 1976), which we used
on a wide variety of distributions, including design
elements and vessel forms. We were aware that
sample size had an impact on results, but we were
not aware that this technique assumes infinite samples
nor were we cognizant of the complexity—and
controversy—involved in the interpretation of these
indices (Bobrowsky and Ball 1989; Kintigh 1984;
Peet 1974).  Although these indices are not
comparable across types with greatly differing sample
sizes, all the elements are not equivalent, and there
are statistical arguments about measuring diversity,
they nonetheless do give an idea of the complexity of
design within the types, and they have been left in the
tables.

As is true of many typological analyses,
different attributes were given different weight. In
this analysis, for example, paint type was a critical
attribute, slipping was important but not absolutely
critical, and temper and surface treatment were more
imporfant in some types than in others. Other
analyses use temper as a critical attribute and put less
weight on paint type, while still others cite design as
most important. Because of its temporal significance,
design style would make the most useful basis for
classification at the highest level; this is more or less
the approach endorsed and followed by Goetze and
Mills (1993:24), although technological attributes
crosscut some design categories in their analysis as
well.

In retrospect, the present analysis could have
been best served by having a strictly design-based
classification within which attributes such as temper,
paint type, and slip could have been monitored. This
state was most nearly attained in the graywares,
which were grouped strictly by rim form and surface
treatment, with other attributes monitored in terms of
those groups. Decorated groups were treated more
variably. Type names carry polythetic, unquan-
tifiable information in a four-tier typology: ware,
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design style, traditional detailed type, and rough sort
type. Many sherds could not be placed in all four
tiers, but in a "detailed analysis,” each should be
pushed as far as possible.
W blages t h Tim

Implicit in all the type assignments is a higher
level assignment to a ware group. In the Chaco
assemblage there are four ware groups: gray, white,
red, and brown. Placement in a ware group is based
on surface and paste texture, decoration, and, of
course, surface color. Usually there is little
ambiguity in ware placement, although in some
coarser earlier sherds and in cases of misfiring, there
can be some question. Within these ware-color
groups there are some basic subdivisions:
whitewares can be divided by paint type (mineral
versus organic paint), and the "red” wares include
"orange" ware, and, in fact many redware sherds are
more orange than red. Most, but not all, of the
brownwares here are polished smudged vessels. The
occurrence of these various wares in Chaco changes
substantially through time. Table 2.6 presents the
wares by well-defined time groups within the detailed
analysis sample. Several important trends are visible
in the data. Farly assemblages are dominated by
gray, red, and brownwares, with the occurrence of
whitewares gaining greatly after A.D. 800 (see also
Wilson and Blinman 1995:75). The earliest
brownwares are probably from early experimentation
with self-tempered alluvial clays, and the early
redwares (and perhaps brownwares) are likely to be
nonlocal. Decorated wares are uncommon before the
A.D. 700s, as seen in the high percentages of
graywares in the A.D. 600s and 700s. The
prevalence of mineral-painted whitewares from A.D.
%00 to 1100 is clearly visible, as is the switch to
carbon paint around A.D. 1100. After the earliest
period, red and brownwares are always present, but
always in low frequencies.

The Place of Paint Type in Chaco Project Type
Definitions

Although design style is often considered
primary in making type assignments, paint type is a
critical variable in type placement in the system used
by the Chaco Project. Although there are a few
peculiar placements in the data set such as carbon-
painted sherds in "Basketmaker III-Pueblo I Mineral-
on-white" or mineral paint codes in Basketmaker I1I-

Pueblo I Carbon-on-white, there are no examples of
items with carbon paint having been placed in Gallup
or Puerco Black-on-white. Usually a matte black,
mineral paint in the Chaco series also occurs in other
colors: brown and red may well result from firing
variations; rare greenish items may have
compositional peculiarities; a small percentage of
cases have what has been called "glaze black."
Rather than being a true glaze, this is probably
thickly applied and highly-fired mineral paint that
takes on a shiny, melted appearance similar to glaze
paints. There is, of course, observable variability in
carbon or organic paint just as there is in mineral
paint. Carbon paint is sufficiently rare in these
collections, however, that no intermal variability was
monitored. The final paint type monitored, "mineral-
carbon," was used almost exclusively for decorated
redware pottery, although it was coded for tiny
percentages of a number of whiteware types.

There is a clear association of paint types with
time (Table 2.7). In keeping with a pan eastern
Anasazi shift at around A.D. 1100, carbon paint is
far more abundant in the latest Chaco time periods.
Organic paint also occurs above the expected in the
Pueblo I time period. Within mineral paints, almost
all reddish paint occurs in the earliest vessels, where
it is the most common paint type; by the A.D. 900s,
red mineral paint is quite rare, presumably because of
improved firing atmosphere control (Table 2.8).
Brown paint, also presumably the result of firing
imperfections, also decreases in frequency through
time, although it is present in substantial percentages
throughout the sequence. The unusual greenish paint
occurs in about the same frequencies in all time
periods but farthest above expected in the A.D. 1100
to 1200 period, while mineral glaze is most marked
in the A.D. 1040 to 1100 period.

Painted rim decoration is very consistent
throughout the mineral paint sequence. Of the post
Pueblo I items with observable paint on the rims, 80
to 90 percent are painted with a solid line. Where a
solid line is present it nearly always has a small gap.
At the end of the sequence, dotted or dashed
("ticked") rim paint becomes popular, especially in
carbon-painted vessels such as Chaco McElmo and
almost always Mesa Verde Black-on-whites, but
ticking makes up a very small percentage of the total
assemblage. Carbon-painted vessels more frequently
have unpainted rims: the early types have much
higher percentages of unpainted rims than painted



Table 2.6. Ware by time group.
Ware
Grayware Mineral-on-white Carbon-on-white Redware Brownware

Time (A.D.) No, % time No. % time No. % time No. % time No. % time Total No.
5008 339 59.3 46 8.0 3 0.5 86 15.0 98 17.1 572
600s 145 78.0 30 16.1 1 0.5 1 0.5 9 4.8 186
700-820 738 50.1 489 332 113 7:7 54 37 80 54 1,474
820-920 111 24.8 303 67.8 20 4.5 10 2.2 3 0.7 447
920-1040 1,565 23.8 4,534 692.1 283 4.3 116 1.8 68 1.0 6,566
1040-1100 1,439 393 1,904 52.0 172 4.7 62 1.7 86 23 3,663
1100-1220 219 28.3 224 28.9 246 31.7 52 6.7 34 4.4 775
1220-1320 8 38.1 5 23.8 _3 38.1 - - - 21

TOTAL 4,564 7,535 846 381 378 13,704

% of Total 333 55.0 6.2 2.8 2.8
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Table 2.7. Whiteware paint by time group.

Mineral Red  Mineral Brown Mineral Black Mineral Green Carbon Mineral Glaze Total
Time No. % No. % No. % No. % No. % No. % No. %
A.D. 500s 21 44.7 16 34.0 7 14.9 1 2.1 2 4.3 - - 47 0.6
A.D. 600s 14 70.0 5 25.0 = ~ - - 1 5.0 - - 20 02
A.D. 700-820 39 6.4 241 398 204 337 9 1.5 113 18.6 - - 606 72
A.D. 820-920 7 2.2 89 274 201 61.8 2 06 22 6.8 4 1.2 325 39
A.D. 920-1040 132 2.7 1,096 225 32M 67.1 47 1.0 283 58 47 1.0 4876 578

A.D. 1040-1100 39 1.9 498 239 1,288 618 28 13 1713 83 57 2.7 2,083 24.7

A.D. 1100-1200 7 1S 74 159 115 247 13 28 246 528 11 24 466 5.5
Post A.D. 1200  _ - o - 5 385 _ - - _8 615 _ - - _13 02
S TOTAL 259 2,019 5,091 100 848 119 8,436

% of Total 3.1 239 60.3 1.2 10.0 1.4 100.0

Three mineral-carbon (1 in A.D. 920-1040 and 2 in A.D. 1040-1100) are not shown.
x* = 1538.6, df = 20, C = .393, 2 cells expected <5, with mineral carbon eliminated and first three time groups combined and last two
time groups combined.

Table 2.8.  Paint by vitrification.

Vitrification
_Absent Present Marked _Total
Paint Type
No. % of No. % of Paint No. % of No. % of Total
Paint Paint

Mineral Red 143 47.0 88 28.9 73 24.0 304 2.9
Mineral Brown 661 28.1 827 35.2 862 36.7 2,350 22.5
Mineral Black 1,129 18.0 1,972 314 3,181 50.6 6,282 60.0
Mineral Green 41 35.0 38 325 38 325 117 1.1
Mineral Carbon 73 253 124 429 92 31.8 289 2.8
Carbon 233 24.0 468 48.1 271 27.9 972 9.3
Glaze 4 27 _ 21 14.1 _124 83.2 __149 1.4

TOTAL 2,284 3,538 4,641 10,463

% OF TOTAL 21.8 338 44 4 100.0

Painted items with vitrification codes only,



rims and this trend continues into Pueblo II-III
Carbon-on-white, although this group has 27 percent
dotted rims. Chuskan types have more solid-painted
than unpainted rims, but still a predominance of
solid-painted rims. The greater frequency of
unpainted rims in carbon paint types suggests that it
may be more difficult to get carbon paint on the rim
to last through the firing process.

Mineral paint is a requisite attribute in this
classification for all Cibola Chaco Whiteware types
except the latest one, Chaco McElmo Black-on-white.

The Place of Sli
Definitions

in_Chaco Project T

Slip and surface texture are the two most
important attributes used in distinguishing ceramics of
the Chaco series (Windes 1984b:100; Windes and
McKenna 1989:4). This slip is a flat white, usually
applied very sparingly. It is virtually never crackled;
indeed, crackled slip would usually result in the item
being placed in the exotic category, the empirically-
based assumption being that it probably came from
north of the San Juan River. Chaco series sherds are
generally well-polished, though the degree of polish-
ing varies, which affects the glossiness of the surface.
The slip is often washy enough that it is possible to
see the body clay through it in some places. In
accord with the sparing use of slip, bowl exteriors
are often unslipped. Quite commonly on both bowls
and jars, the slip was extended over the rim from the
slipped surface onto the unslipped surface in a regular
band. This practice was named "slip slop” by
Roberts (1927:85-86) and was monitored by the
detailed analysis (illustrated in Windes 1984b:101-102
and 1985:25, 28). Slips were uncommon in the
earliest decorated types, becoming commonly used in
Early Red Mesa Black-on-white (mid A.D. 800s).
Over two-thirds of Red Mesa Black-on-white bowls
are slipped on both sides, but after that time slip
coverage decreased. In Puerco, Escavada, and
Gallup Black-on-white bowls combined, only 24
percent are slipped both sides, with slip slop on 19
percent and 42 percent slipped only on the interior.

The Place of Temper in Chaco Project Type
Definitions

Most type descriptions include mention of the
predominant tempering material, and temper is a
prime criterion for separation of many whole
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typological series. Modally, Chaco Cibola types
contain some form of sand and ground-up sherds for
temper, and those tempers are used to identify that
series in locations where it is not common. After
Pueblo I, three-quarters or more of all Cibola
Whitewares contain sherd temper, although its use in
Chuskan types is considerably less (Figure 2.2C). As
can be seen from the type tables in Appendix 2A,
temper was not used as a primary criterion for type
placement in the Chaco Project analysis. For
example, a whole series of type names has been
created for mineral-painted, trachyte-tempered
ceramics (see Peckham and Wilson 1964; Windes
1977), but sherds displaying these attributes were
included in the more general Cibola type names here.
This is not to say that type placements were "temper
blind." Some tempers are quite evident through
visual inspection, and sherds that were unusual or
difficult to classify were examined under magnifica-
tion, so that the analysts were more often than not
aware of the temper as they typed sherds.

Trachyte-tempered, mineral-painted, black-on-
white pottery in these collections is virtually identical
to other Cibola series pottery in slip, design, and
paint, and inclusion of these items in one group
makes sense. There is no doubt that pottery from a
large area is present in this more inclusive group,
most of which cannot be as finely sourced as pottery
tempered with trachyte. The primary influences of
temper on typological placement were to place
mineral-painted items in the "exotic mineral" group
(though surface texture was at least as important in
these placements), and to place Chuskan Whitewares
with organic paint in their appropriate type groups.
Since the graywares were not placed in typological
groups during the analysis, temper had little effect on
grayware typing.

The references for primary types given in the
descriptions in Appendix 2A are those which most
nearly match the usage in this analysis, or where we
have provided detailed descriptions of our use.
Types with similar design styles from other ceramic
series have been indicated. Standard references for
other series include Peckham and Wilson (1964) and
Windes (1977) for the Chuska series, Breternitz et al.
(1974) for the Mesa Verde series, and Colton and
Hargrave (1937) for Tusayan types.

Red and orange pottery—redwares—found in
Chaco fall into five groups which are distinguished
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Figure 2.2A. Histogram showing occurrence of sherd temper in graywares.

Cases containing no

sherd temper are not shown (note difference in grayware and whiteware scales).
Sample sizes may be found in Appendix 2A.

by combinations of paste and surface attributes, In
order of abundance in the Chaco collection these
groups are the San Juan Redwares (Bretemnitz et al.
1974; Hegmon et al. 1995), the White Mountain
Redwares (Carlson 1970), the Tsegi Orangewares,
Woodruff Red, and the Chuska Redwares (Peckham
and Wilson 1964; Windes 1977). Although these
groups are quite readily recognized, the rough sort
strategy led to their placement in two groups (deco-
rated redware and plain redware). As discussed in
Appendix 2A, it is possible to partially recreate the
areal groups based on recorded paste attributes—espe-
cially temper. This practice was followed for break-
downs in the type attribute section (Appendix 2A).

Hachure and Chaco

Partly because of the type name, Chaco Black-
on-white, hachure is firmly associated with Chaco in
many minds. There is a great deal of hachured
pottery in Chaco Canyon—30 percent of all painted
elements are some form of hachure (Table 2.9)—but
to some degree, that occurrence is a function of time
as much as a function of space because hachure is a
common eleventh and early twelfth century motif (see
Toll et al. 1992). Table 2.10 shows all sherds in
each type, the sum of all painted design elements
within the type, and the percentage of the painted
elements that are some form of hachure.
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Figure 2.2B. Histogram showing occurrence of sherd temper in mineral-painted whitewares. Cases
containing no sherd temper are not shown (note difference in grayware and whiteware
scales). Sample sizes may be found in Appendix 2A.

Early development of designs proceeded from
isolated designs to designs along continuous lines
bisecting or quartering a vessel, then to designs
pendant from rims, then to predominately band
designs by Red Mesa. Through time, the increasing
importance and variety of closed whiteware forms
can be seen to contribute to the change from isolated
and rim-oriented designs to band designs.
Subsequent to Red Mesa, design layouts shift to more
complex deployment of designs in decorative fields,
concurrent with a florescence in the use of hachure
(Figure 2.3).

Hachure is an especially intrigning method of
decoration because of its co-occurrence with the
Classic Bonito portion of Chacoan prehistory. After
scant use in basketry and the earliest painted Anasazi
ceramics, the use and vareties of hachure gradually
increased through time, In Basketmaker and Pueblo
I ceramics, hachure is less than 5 percent of the
decoration (Tables 2.10 and 2.11), Hachure in Red
Mesa Black-on-white occurs as about 5 to 10 percent
of the decoration (Table 2.10; Toll and McKenna
1980, 1987). The aggregate of mineral-on-white
types contemporaneous with Gallup Black-on-white
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Figure 2.2C. Histogram showing occurrence of sherd temper in carbon-painted whitewares. Cases
containing no sherd temper are not shown (note difference in grayware and whiteware
scales). Sample sizes may be found in Appendix 2A.

(Puerco-Escavada-Gallup) reaches 58 percent
hachured at Pueblo Alto (Toll and McKenna 1987) or
45 percent of all typologically and contextually placed
sherds (Table 2.11). All pottery in contexts dating
after A.D. 1100 (which contain materials produced
earlier as well as vessels by potters continuing to use
the previous style) contain less than 20 percent
hachure, but Chaco McElmo has nearly none, and
Pueblo II-ITI Carbon-on-white and Mesa Verde Black-
on-white exhibit hachure occurrence similar to Red
Mesa Black-on-white.

The transition from pottery dominated by Red
Mesa Black-on-white designs to pottery dominated by

Gallup Black-on-white designs took place at around
A.D. 1040. This was a time of great building
activity in Chaco Canyon; it marks the first surge of
building at a whole new level of labor investment
(Lekson 1984a:67, 263). Major building events took
place at Chetro Ketl, Pueblo Bonito, and Pueblo
Alto. The earliest layers in the Pueblo Alto Trash
Mound, which are largely building debns, are
associated with Red Mesa Black-on-white and nearly
all the trash layers are characterized by Gallup Black-
on-white pottery. The heyday of Gallup Black-on-
white, from A.D. 1040 to around A.D. 1100, is also
the period during which all of the largest building
events took place in Chaco Canyon, which further
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Table 2.9. Specific hachure element occurrence in primary hachured types. Percent of total

painted elements.

Chuska Chuska % of

Hachure Element Red Mesa Red Mesa  Gallup B/w Biw Chaco B/w Total No. Hachure
A-1 5.6 21.1 0.4 2.2 - 361 15.1
A2 0.4 - 1.3 0.7 - 50 2.1
A3 0.2 - 1.8 3.7 - 55 2.3
B-1 0.2 - 17.0 28.4 2.5 404 16.9
B2 0.1 - 0.4 1.5 - 15 0.6
B3 0.1 - 11.4 10.4 - 255 10.7
B-4 0.0 - 21.5 52 9.9 462 19.3
B-5 0.0 - 0.3 - - 8 0.3
B-6 0.1 = 5.4 11.2 - 129 5.4
B-7 Cross-hatched - - 0.8 6.7 - 26 1.1
B/C 0.3 0.5 8.0 22 3.7 186 7.8
C - - 2.0 0.7 741 103 43
Counterchange - - 0.9 - - 18 0.8
Checkerboard 0.1 - 34 0.7 2.5 78 33
Band 0.1 - 2.0 1.5 2.5 52 22
Heavy Squiggle 0.1 0.5 1.3 2.2 - 36 1.5
Triangles - - 0.5 0.7 ~ 11 0.5
Other 0.2 - 5.9 8.2 - 145 6.1
Total Hachure n 413 42 1,746 116 77 2,394

Total Motifs n 5,512 189 2,073 134 81 7,989

strengthens the association of hachure and the Chaco
system. This association is analogous to other ques-
tions of interpretation regarding Chaco styles and
influence. 'When we see hachured pottery or
"Chacoan" architecture at "outliers" or at habitation
sites outside the canyon, sometimes at great distance,
are we seeing evidence of Chacoan control, a large
cooperation sphere, or emulation of a famous place?

The typology employed by the Chaco Project
makes type distinctions based on hachure styles
(Figure 2.3). Roberts (1927) established a system
similar but not completely equivalent to this one.
Roberts defines his three hachure types as follows:

Hachure A: “Widely spaced, rather heavy
composing lines, either straight or squiggled in

tendency; generally although not always the framing
lines are rectilinear; a considerable use of solid
elements in combination with, or as opposing factors
of, the hachured lines.

One of the earliest forms of Hachure A...shows
widely spaced, heavy and often squiggled composing
lines in association with solid figures.” (p. 170)

Hachure B: “The composing lines are still
rather widely spaced but the framing lines become
quite heavy. This results in a form of the hachured
designs which is always pictured as the typical feature
of this decoration in the Chaco Canyon. There is to
be observed a certain tendency to the survival of the
shaded tips...The main outlines of the decoration may
be either rectilinear or curvilinear.” (pp. 174-175)
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Table 2.10. Hachure occurrence as a percentage of total number of recorded

painted motifs.
% with

Decorated Type No. of sherds No. of motifs hachure

BMIII-PI mineral types 1,059 1,213 4.9
BMIII-PI carbon types 288 318 0.9
Early Red Mesa Black-on-white 397 569 3.7
Red Mesa Black-on-white 3,811 5,507 7.5
Puerco Black-on-white 533 749 1.5
Escavada Black-on-white 212 320 6.3
Gallup Black-on-white 1,672 2,071 83.4
“Puesga” Black-on-white 2,417 3,140 56.0
Chaco Black-on-white 74 81 95.1
Exotic Mineral-on-white 395 581 253
Chaco McElmo Black-on-white 91 120 0.8
Red Mesa Design Chuska Black-on-white 129 190 22.1
Chuska Black-on-white 114 134 79.9
PI-II Carbon-on-white 235 282 7.8
Tusayan Whiteware 89 120 0.8
Mesa Verde Black-on-white 42 78 7.7
San Juan Redware 134 167 14.4
Decorated sandstone temper redware 107 149 22.8
Decorated “general” redware 37 48 29.2
Decorated Sanostee Redware 20 24 0.0

Hachure C: “...the chief point of differentiation
between the C group and the preceding forms of the
hachured designs was in the tendency to make the
lines of the decoration vertical and horizontal to the
lines of the vessel upon which it was painted.
Another feature lies in composing lines which are
finer and more closely spaced than in the A and B
groups. There are no solid elements in combination
with the hachured ones and no shaded tips.” (p. 180)

In these definitions the design orientation on the
vessel rather than the motif itself is the primary basis
for differentiating groups. Roberts saw that oblique,
closely-spaced, straight-line hachure between heavier
framing lines was later than the heavy, squiggled,
and equal width framing and hachure lines.
Additionally, there was a reduction through time in

the number of vessels with hachured and solid motifs
combined. The vessel orientation of Roberts’ system
is clearly not practical for sherds, and the
classification here relies on the relative widths of
framing and hachure lines and the spacing of hachure
lines. While Roberts recognized and described the
design changes used by our typology, the criteria he
emphasized are different. Figure 2.3 shows the
types of hachure recognized by our analysis and how
they relate to Roberts’ system, to our types, and to
time.

Hachure, as used in Gallup Black-on-white, is
known throughout the Anasazi area as "Dogoszhi
Style.” Although Black Mesa Black-on-white, from
the same general area as Dogoszhi Black-on-white, is
present in small quantities in the Chaco collection,



Table 2.11. Hachure occurrence by time.

A. Hachure by time group
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No. of No. of % with

Time Group (A.D.) Sherds Motifs Hachure
Pre-820 587 778 36
820-920 312 435 9.2
920-1040 4,650 6,299 13.5
1040-1100 2,102 2,754 449
Post-1100 575 767 18.5

TOTAL 8,226 11,033 20.8

B. Hachure type by time group
Design
- Total
Hachure A Hachure B/C No Hachure

. % of % of % of
Time (A.D.) No. Time No. Time No. Time No. % of Total
500s - - - - 41 100.0 41 0.5
600s - - - - 19 100.0 19 0.2
700-820 9 1.8 14 2.8 479 95.4 502 6.3
820-920 3 10.2 7 23 266 87.5 304 38
829-1020 324 7.1 495 10.9 3,727 82.0 4,546 574
1020-1120 51 2.5 1,113 54,7 871 42.8 2,035 25.7
1120-1220 7 1.5 102 220 355 76.5 464 59
1220-1320 - - 4 30.8 9 69.2 13 0.2

TOTAL 422 1,735 5,767 7,924 100.0

PERCENT 53 21.9 72.8

OF TOTAL

Dogoszhi Black-on-white seems to have been
imported very rarely., Powell and Gumerman
(1987:86) date this type from A.D. 1050 to 1150,
very close to our dates for Gallup Black-on-white,
although Oppelt (1988:251) assigns it a later begin-
ning date of A.D. 1085. Goetze and Mills’
(1993:49) date of A.D. 1070 to 1180 falls in be-
tween. The late A.D. 1000s are when Tsegi Orange-
wares occur in their highest frequencies in Chaco

Canyon, making some occurrence of Dogoszhi Black-
on-white in Chaco Canyon seem likely. The virtual
absence of Dogoszhi Black-on-white from Chaco
Canyon, where it would look so at home, could result
from its availability from closer at hand (coals to
Newcastle, Dogoszhi to Chaco?); the apparent
temporal precedence of more hachure in the Chaco
area hints that the Black Mesa area was signing on to
the Chaco way of doing things.
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TYPE APPROXIMATE SPAN
A.D.

Red Mesa m 850-1020-1040

/ A2 19 A-1

A-3 \ I' B~ 8-2
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Gailup m 1050-1075-1175
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B/C

~

Chaco m POST 1100

Figure 2.3. Schematic development and appropriate chronology of hachure development in Chacoan
Cibola Whiteware. Hatching lines are both straight and squiggled through time and
Jraming lines are both straight and curvilinear. Filled corner triangles are most common
in the A.D. 1020 to 1050 segment.



There is a clear association of later hachures
with closed forms; Hachure A is more likely to be
found on ladles, later hachures less likely (Table
2.12). Some of this may result from an increase in
closed whiteware forms in later periods, but the
association of hachure with closed forms seems real.
Windes (1987:114-22) demonstrates a high frequency
of jars—mostly Gallup Black-on-white and therefore
hachured—on road segments around Pueblo Alto and
argues that they were being used for water
procurement.

Wilcox (1993:89) suggests that hachured designs
and solid designs symbolized one or more dualisms,
such as male and female or uncultivated and
cultivated. Although an interesting idea, demon-
strating the existence of such dualism or which
opposition it represented will be very difficult. There
are no clearcut associations of one decorative style
with particular proveniences that would support this
interpretation—both styles occur together (yin must
go along with yang?).

| Form emblages

Tables 2.13, 2.14, and 2.15 provide information
on the distribution of vessel forms by site, type, and
time segment (Figure 2.4). The following form
descriptions draw from standard practice, observa-
tion, and Rice (1987), and define the set of forms
recorded by the Chaco Project analysis. With the
exception of a few "kicked up" bases on ollas and
pitchers (where a round concavity is created by
pushing the base toward the vessel interior during
forming), and the flat bases of mugs and cylinder
jars, nearly all vessels from this multi-century period
have rounded bases. This avoidance of angled
corners would reduce vessel cracking during drying
and firing. Until late in the series when rims become
thicker and squared off, there is also little variation
in the rim profiles, rims being rounded and simple.

Open Forms

Bowl

This simple form predominates most of the
white, red, and polished smudged wares, and was
probably the most abundant of all forms. With this
great abundance, there is a great range of sizes (Fig-
ure 2.5); thus, variation in uses, the most common
one probably being service of food. Although some
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classifications include very deep forms with restricted
orifices as bowls (see Rice 1987:216), it is rare for
bowls in this assemblage to constitute more than half
a sphere or for there to be any incurvature at the rim,
a trait more common in post-Pueblo IIT bowls. That
is, the greatest diameter of the vessel is at the rim in
the great majority of bowls in this assemblage. The
average estimated diameter of all whiteware bowls is
19.0 cm, with a standard deviation of 6.0 cm (range
from 2 cm to 36 cm, 5,500 cases).

Most bowls in this assemblage are plain on the
exterior with varying degrees of polish and slip being
the only exterior treatment. A minority of vessels,
however, has further exterior embellishment in the
form of fugitive red wash, surface texturing, or
painted design. The most common form of texturing
is corrugation, which may be more common in other
Anasazi regions than in Chaco—the highest percent-
ages of types with exterior corrugation are polished
smudged and exotic mineral-on-white (Table 2.16A).
Although Peckham (1990:50) attributes exterior bowl
corrugation especially to Pueblo II, it occurs in simi-
lar low frequencies in the common types ranging into
early Pueblo III in this assemblage. Increasingly
elaborate painted exterior motifs occur on bowls in
the A.D. 1200s; later Mesa Verde Black-on-white
and, by definition, St. Johns Polychrome are charac-
terized by motifs on bowl exteriors (see Cattanach
1980; Rohn 1971:170-172; Toll et al. 1980). Before
then, however, simpler, less extensive exterior
painted designs are present but not common (Table
2.16B). Windes (1984b:104) suggests that these may
be vessel ownership marks; they could also be produ-
cers’ marks (see Huse 1976), but they are too rare to
establish any patterns. Even less common than paint-
ed designs, but still present, are vessels on which slip
has been used to make a simple figure such as broad
circles or stripes. The use of red ocher fugitive red
wash on bowl exteriors occurred primarily in the
A.D. 600s and 700s, primarily in the Basketmaker
ITI-Pueblo 1 decorated types with both carbon and
mineral paints (see also Roberts 1929:110-111), but
with carbon-painted types having higher percentages.
The frequencies of fugitive red recorded in the Chaco
assemblage are much higher than those recorded by
the Dolores Project in comparable time segments;
Errickson (1988) reports maximum occurrence of
around 2 percent, while we recorded over 20 percent
(Table 2.17A). While fugitive red was clearly an
early practice, it continues to appear on later
specimens at a rate of around one percent.
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Table 2.12. Forms by hachure type.

Design
Hachure A Hachure B/C No Hachure Total
% of % of % of
Grouped Forms No. Design No. Design No. Design No. % of Total
Bowl 382 65.5 1,324 59.1 5,652 69.0 7,358 66.8
Ladle 60 10.3 142 6.3 804 9.8 1,006 9.1
Closed 141 24.2 773 345 1.733 21.2 2.647 24.0
TOTAL 583 2,239 8,189 11,011 100.0
PERCENT 53 203 T4.4
OF TOTAL
x*=180.61016 df=4 p=.00000 c=.127
Ladle Closed Forms
This form includes three different codes: ladle Jar

sherd with handle portion, ladle portion with
complete handle tip, and bowl sherds less than 20 cm
in diameter with "dipper wear” on the rim. This
form of wear results in a bevel away from the
interior of the ladle bowl with a rounded outer edge
and sharper inner edge, and is present on most ladles.
Ladles in Chaco Canyon come in two basic forms.
Earlier, they are so-called gourd or trough dippers,
in which the handle and the bowl are a continuous
compartment, indeed looking like a portion of a
gourd (see Figures 2.4, 2A.10; Toll and McKenna
1992:217). The earliest ladles, in which the "gourd
neck"” is not cut away (see Hayes and Lancaster
1975:102), are rare or absent in this assemblage.
Later (starting in Pueblo II), the ladle form changes
to a discrete bowl with a round (often tubular) or flat
handle affixed (see Rohn 1971:173-175). The gourd
type of handle outnumbers tubular handles in the
A.D. 1040 to 1100 period, but after A.D. 1100, it is
less common than the tubular variety (Table 2.18).
Though the distinction was not coded, it would have
been preferable to have separate codes for the gourd
and bowl-and-handle varieties of ladle; the distinction
can be mostly recreated by tabulation of handle form
by vessel form. We did not record handle lengths
(there were very few intact ones), but most are in the
range of 15 to 20 cm; Judd (1959:154, Plate 26)
recovered "two perfectly absurd ladles” with handles
37 cm long from Pueblo del Arroyo.

This name is applied to all closed forms that
cannot be placed in one of the more specific forms
below. Graywares are nearly all closed forms, and
most variation in them is in size. Whiteware closed
forms are more differentiated, and in dealing with
sherds, it is necessary to have particular portions of
a vessel to determine from what kind of closed form
the sherd came. "Jar" in the decorated wares, then,
include generic closed form sherds, as well as vessels
that are generally medium in size (larger examples
being ollas, smaller ones pitchers, seed jars, or
canteens), and have restricted but not very small,
orifices with necks (see Peckham 1990:37, 60 for
vessels we would have called jars). Although "jar"
is one of the most common whiteware categories in
sherd counts, whole vessel examples of jars do not
seem to occur in similar frequencies; jars are perhaps
more often found in historic or modern pueblo
assemblages. When vessels are complete it is more
often possible to place them in a vessel category not
identifiable from sherds.

Gray jars have been separated from white jars
by means of a permanent recode. The great majority
of graywares are called jars. Exceptions are smaller
vessels with vertical handles which were coded as
pitchers. Gray jars have a large size range, from
small vessels with volumes of less than a liter to huge



Table 2.13. Detailed analysis distribution of vessel forms by site.
Can- Seed Teco- Duck Miniat./ %
Site Bowl Ladle teen Pitcher Jar* mate No, Gray White Red Olla Pot Effigy Exot.* Unk. Total Total
29SJ 299-BMIN 134 . 1 - 29 314 303 11 . 10 - - - 501 2.5
row % 26.7 : 02 1.0 - 5.9 62.7 - - . 20 - . 1.6 - -
2987 423 196 1 - - - 60 336 295 3 38 13 - v - 31 637 32
row % 30.8 0.2 - 4 : 9.4 52.7 . - . 20 - : . 4.9 ; .
29S7 1659 50 - - 1 - 16 111 107 4 . 12 . - 2 195 1.0
row % 25.6 . - 0.5 - 8.2 56.9 - - - 62 - - 1.5 1.0 - -
2957 628 430 1 1 6 - 150 242 227 13 2 14 - . B 15 867 43
row % 49.6 0.1 0.1 07 - 17.3 27.9 - . - 16 - . 0.9 1.7 . -
2957 299-PI 49 3 . - - 10 181 144 37 - 1 - - - 3 247 12
row % 19.9 1.2 - - . 4.0 733 - - - 04 - - - 1.2 . -
2987 724 296 3 - 1 - 50 183 141 33 El 2 - - - 8 543 2.7
row % 54.5 0.6 - 0.2 . 9.2 337 - . - 04 - - - 1.5 . -
2951 721 72 - - - - 13 55 47 8 . 1 - - . 2 143 0.7
row % 50.3 - . - - 9.1 38.5 - - - 07 - - . 1.4 - -
2987 629 821 103 15 29 10 12 625 290 328 7 44 2 6 7 2 1,706 8.5
row % 48.1 6.0 09 17 0.6 0.7 36.6 - - - 26 02 04 0.4 1.9 - -
2987 1360 986 146 11 75 18 29 691 382 306 3 65 5 8 11 43 2,088 10.4
row % 472 7.0 05 36 0.8 1.4 33.1 - - - 3.1 02 04 0.5 2.1 - -
298] 627 3,663 606 49 241 51 118 2,332 1,580 745 7 184 14 27 24 205 7,517 373
row % 48.7 8.1 07 32 0.7 1.6 31.0 - 24 02 04 0.3 2.7 - -
Pucbio Alto 2,249 270 23 Im 2 23 2,426 1915 506 5 155 2 - 15 6 5,378 26.7
row % 418 5.0 04 33 0.6 0.4 45.1 - - - 29 - - 03 0.1 - .
29sJ 633 168 18 2 4 1 4 112 86 26 - 2 2 2 1 2 318 1.6
row % 52.8 5.7 06 _13 03 1.3 52 _- = - 06 06 06 03 0.6 - -
TOTAL 9,114 1,151 102 539 112 514 7,608 - - - 503 25 43 7 357 20,140 -
% of Total 45.2 5.7 05 27 0.6 2.5 3738 - . - 2.5 01 02 0.4 1.8 - 100.0

* Includes 19 gourd jars as follows: 298] 629 = §, 295J 1360 = 11, 298) 627 = 2, Pueblo Alto = 1.

* Includes 14 pipes as follows: 29SJ 1659 = 3, 29S8) 628 = 8, 295J 627 = 3.
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Table 2.13. (continued)

Diversity Index

Site H' 3 s
298] 299-BMIII 0.946 0.528 6
2987 423 1.014 0.630 5
2987 1659 1.139 0.636 6
2987 628 1.170 0.563 8
2957 299-PI 0.751 0.467 5
2987 724 0.978 0.546 6
208y 721 0.965 0.696 4
2981 619 1.218 0.490 12
2987 1360 1.338 0.539 12
2987 627 1.313 0.511 13
Pueblo Alto 1.186 0.495 11
2987 633 1.142 0.476 11
Composite Index 1.279 0.499 13

vessels holding over 20 liters (Table 2.20; Figure
2.6). Since they tended to be large, they experienced
use that was likely to break them; because they were
such an important part of the vessel assemblage,
sherds from gray jars make up the majority of most
bulk collections (Table 2.1). Surface treatment of
gray jars went through a series of distinct and very
archeologically useful changes (see Appendix 2A;
Figure 2.4); the earliest vessels were mostly just
scraped smooth, although there is a subset that was
polished. A progressive sequence of texturing the
“necks" (approximately the upper third of the vessel,
the straight-sided portion above the more or less
spherical portion body) of gray vessels followed, first
with wider bands left visible, then narrower, then
indented corrugations, all with smoothed lower
portions of the vessel. Beginning in the late A.D.
900s, potters produced vessels, the entire exteriors of
which were indented corrugated. This practice
continued through the end of the temporal span

covered by this collection and accounts for the
greatest number of gray vessels. As is true in
whitewares, application of fugitive red wash to
grayware vessel exteriors was a common practice in
the A.D. 600s and 700s, but was nearly completely
abandoned by the time neckbanding began to be used
(Table 2.17A, B). Whereas whiteware jars were
rarely colored with fugitive red, around half of the
closed forms in Lino Gray and Fugitive Red
combined have this treatment (Table 2.17B).

Olla

This form includes large to extremely large
vessels with small, usually vertical necks. Our usage
of the term is idiosyncratic; we include only large
vessels with markedly restricted orifices (Figure 2.7),
while "olla" in other analyses includes vessels with
much wider orifices, in accord with the dictionary
definition of the term (e.g. Peckham 1990:112-116).



Table 2.14 Distribution of vessel forms by types for detailed analysis sample.

A. Rough sort type

Type

Jar

Pipe

Effigy  Exotics®

Un-
known

Plain Gray

Lino Gray

Lino Fugitive Red

Obelisk Gray

Wide Neckbanded

Narrow Neckbanded

Neck Corrugated

PII Corrugated

PII-III Corrugated

PIII Corrugated

Unident. Corrugated
GRAYWARE TOTAL
Percent of ware

BMIII-PI Polished

BMIII-PI Unpolished

Early Red Mesa B/w

Red Mesa B/w

Escavada Bliw

Puerco B/w

Gallup B/w

Chaco Bfw

Exotic M/w

PI-IIT M/w
MINERAL-ON-WHITE
Percent of ware

BMIII-PI Polished C/w

BMIII-PI Unpolished C/w

Chuska, Red Mesa design

Chuska B/w

Chuska C/w

Tusayan C/w

Chaco-McElmo B/w

PII-I C/w

Mesa Verde B/w
CARBON-ON-WHITE
Percent of ware

315
2,703
155
330
983

252
1,221
6,886

64.8

149
92
66
76

140
85
62

168

34

872

70.8
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Table 2.14. (continued)

Gourd  Seed Teco- Duck Miniat./ Un-
Type Bowl Ladle Canteen  Pitcher Jar Jar mate Jar Olla Pipe Pot Effigy  Exotics known Total
Unident. Whiteware 520 85 13 32 1 6 14 290 53 - 2 + 5 98 1,124
WHITEWARE TOTAL 8,278 1,138 96 482 18 83 79 2,020 447 3 24 38 49 220 12,975
Percent of ware 63.8 3.8 0.7 3.7 0.1 0.6 0.6 15.6 35 - 0.2 0.3 0.4 1.7 -
REDWARE TOTAL® 392 5 1 3 - 9 11 72 1 - 1 2 - 7 505"
Percent of ware 77.6 1.0 0.2 0.8 - 1.8 232 14.3 0.2 - 0.2 0.4 - 1.4 -
Polished Smudged 376 2 - 1 - - - 11 - - - - - 1 391
Brownware 17 - - - - - 1 47 1 - 1 1 1 6 75
Mudware 6 ol B e = = E = s 6 = = =5 == 12
GRAND TOTAL 9,111¢ 1,151 102 539 18 93 514 7,604 505 14 26 43 56 359 20,133
PERCENT 45.3 5.7 0.5 2. 0.1 0.5 2.6 37.8 2.5 0.1 0.1 0.2 0.3 1.8 -
* Exotics are mugs 4, cylinder jars 2, miniature forms 50.
® Includes 8 polychromes and 127 plain red.
¢ Excludes 2 Navajo bowls.
B. Form percentages in major decorated types
Percent
Type No. Bowl Ladle Jar Pitcher Olla Other Closed*
BMITI-PI Mineral 1,059 85.5 0.4 10.1 0.6 0.1 2.1
BMIII-PI Carbon 288 83.7 1.0 12.2 2.1 - 0.3
Early Red Mesa 397 793 4.8 11.6 1.5 1.2 1.5
Red Mesa 3,811 70.9 10.7 10.9 2.3 2.0 1.9
Chuska Red Mesa 129 51.2 16.3 17.8 10.9 0.8 0.8
Puerco-Escavada 745 65.1 13.6 11.3 4.4 2.7 2.0
Gallup 1,670 58.9 6.0 19.8 9.2 2.9 2.6
Chuska B/w 114 66.7 114 14.9 35 2.6 0.9
Chaco B/w 74 29.7 1.4 35.1 27.0 2.7 2.7
Chaco McElmo 91 68.1 33 9.9 15.4 22 1.1
PII-II Carbon 235 71.5 8.1 10.2 2.5 34 1.7
Decorated red and polychrome s 85.7 0.5 6.9 1.1 = 4.0
All red and white types 13,481 64.2 8.5 15.5 3.6 3.3 2.4

® Canteen, d

, tecomate, seed jar.

§10eJIy odeyD  $<
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Table 2.15. Chaco forms by time group.

Time
500s 600s 700-820 820-920 920-1040
% of % of % of % of % of
Vessel Form® No. Time No. Time No. Time No. Time No. Time
Utility Jars:
Gray Jar 244 40.5 103 542 523 34.1 94 20.2 1,409 20.5
GW Pitcher - - 1 0.5 9 0.6 2 0.4 22 0.3
GW Tecomate 54 9.0 16 8.4 153 10.0 5 1.1 79 1.2
Brown Jar 51 8.5 2 1.1 - - - = = -
Bowls and Ladles:
GW Bowl 8 1.3 8 4.2 10 0.7 2 0.4 6 0.1
‘White Bowl 106 17.6 33 17.4 562 36.7 228 49.0 3,299 43.1
RW Bowl! 42 7.0 1 0.5 41 2.7 9 1.9 96 1.4
PS Bowl 22 1.7 7 3.7 80 52 3 0.6 68 1.0
Brown Bowl 16 2.7 - - - - - - - -
GW Ladle 1 02 - - 1 0.1 - - 4 0.1
WW Ladle - - - - 13 0.8 28 6.0 483 7.0
RW Ladle - - - - - - - - 3 0.0
.Brcwn Ladle - - - - - - - - - -
Decorated Jars:
GW Olla 11 1.8 12 6.3 13 0.8 1 02 2 0.0
WW Jar 3 0.5 4 2.1 83 5.4 65 14.0 846 123
WW Olla - - - - 2 0.1 12 2.6 176 26
RW Olla 4 0.7 - - - - - - - =
Brown Olla 1 0.2 - - - - - - - -
WW Tecomate 1 0.2 - - 11 0.7 1 0.2 22 03
Brown Tecomate 1 0.2 - - - - - - - -
WW Pitcher - - - - 3 0.2 8 1.7 175 25
RW Pitcher - - - - - - 1 0.2 - -
GW Canteen - - - - 1 0.1 1 0.2 2 0.0
WW Canteen - - - - 1 0.1 1 0.2 49 0.7
WW Duck Pot - - - - 1 0.1 1 0.2 9 0.1
Mug - - - 3 - - - - 2 0.0
WW Seed Jar - - - - 2 0.1 - - 40 0.6
Gourd Jar - - - - 1 0.1 - - 13 0.2
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Table 2.15  (continued)
Time
1040-1100 1100-1220 1200-1320 Total
% of % of % of % of
Vessel Form* No. Time No. Time No. Time No. Time
Utility Jars:
Gray Jar 1,435 38.5 219 27.2 8 34.8 4,035 284
GW Pitcher 3 0.1 - - - - 37 03
GW Tecomate 1 0.0 - - - - 308 2.2
Brown Jar 1 0.0 1 0.1 - - 55 0.4
Bowls and Ladles:
GW Bowl - - - - - - 34 0.2
WW Bowl 1,304 35.0 326 40.5 8 34.8 5,866 41.3
RW Bowl 55 1.5 52 6.5 - - 296 2.1
PS Bowl 84 23 31 39 - - 295 2.1
Brown Bowl - - 1 0.1 - - 17 0.1
GW Ladle - - - - - - 6 0.0
‘WW Ladle 180 4.8 41 5.1 4 17.4 749 53
RW Ladle - - - - - - 3 0.0
Brown Ladle 1 0.0 1 0.0 - - 2 0.0
Decorated Jars:
WW Jar 360 9.7 48 6.0 1 4.3 1,410 9.9
GW Olla - - - - - - 39 0.3
RW Olla 1 0.0 - - - - 1 0.0
WW Olla 114 3.1 24 3.0 - - 368 2.6
Brown Olla - - - - - - 1 0.0
WW Tecomate 17 0.5 4 0.5 1 4.3 57 0.4
Brown Tecomate - - - - - - 1 0.0
WW Pitcher 116 3.1 39 4.8 1 4.3 343 2.4
RW Pitcher 2 0.1 . = - - 3 0.0
GW Canteen - - - - - - 4 0.0
WW Canteen 15 0.4 3 0.4 - - 69 0.5
Duck Pot - - 1 0.1 - - 12 0.1
Mug 1 0.0 - - - - 3 0.0
WW Seed Jar 22 0.6 4 0.5 - - 67 0.5
Gourd Jar 1 0.0 - - - - 15 0.1
RW Jar 2 0.1 1 0.1 - - 61 0.4
RW Canteen 1 0.0 - - - - 1 0.0



Table 2.15  (continued)
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Time,
500s 6008 700-820 820-920 920-1040
% of % of % of % of % of
Vessel Form® No. Time No Time No. Time No. Time No. Time
RW Jar 37 6.1 - - 11 0.7 - - 10 0.1
RW Canteen - - - - - - - - % =
RW Seed Jar - - - - - - - - 1 0.0
RW Tecomate 3 0.5 - - 2 0.1 - - 1 0.0
RW Duck Pot - - - - - - - - 1 0.0
Miniature Vessel - - - - 2 0.1 - - 15 0.2
Effigy = . 5 = " 2 3 0.6 30 0.4
Pipe - - 3 1.6 8 0.5 s « . -
TOTAL 602 100.0 190 100.0 1,533 100.0 465 100.0 6,863 100.0
. Time
1040-1100 1100-1220 1200-1320 Total

% of % of % of % of

Vessel Form* No. Time No. Time No. Time No. Time

RW Seed Jar 1 0.0 3 0.4 - - 5 0.0

RW Tecomate 1 0.0 - - - - 7 0.0

RW Duck Pot - = = = - - 1 0.0

Miniature Vessel 6 0.2 6 0.7 - - 29 0.2

Effigy - - - - - - 31 0.2

Pipe - - - - - - 11 0.1

TOTAL 3,723 100.0 805 100.0 23 100.0 14,204 100.0

*Key: GW = grayware WW = whiteware RW = redware PS = polished smudged
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Figure 2.4. Vessel form outlines with approximate use spans, most common ware types of forms at bottom.
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Whiteware Bowl Diameters
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Figure 2.5. Box plot of whiteware bowls. Sample is composed as follows:

Basketmaker III-Puebio I 505
Early Red Mesa 261
Late Red Mesa 2,064
Escavada 129
Puerco 272
Gallup 732
Pueblo Il Carbon 175

Toral 4,138

All carbon and mineral paint Basketmaker III-Pueblo I types included as a single group.
Pueblo HI carbon includes Pueblo II-PIII Carbon-on-white and Chaco McElmo Black-on-
white. In notched box plots the box top and bottom lines represent the interquartile range
(25 to 75 percent), the line within the box is at the median; if the notches of the two boxes
do not overlap, there is a 95 percent chance that the samples are different on the
measurement in question (Chambers et al. 1983:60-63). Range of values is shown by
lines outside boxes, extremes and [statistical] outliers are plotted individually.
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Table 2.16. Exterior decoration on bowls.

A. Bowls with textured exteriors

Wide Bands Narrow Percent
and Bands and Narrow Wide Modified of Total
Type Claphoard _ Clapboard _ Corrugated  Corrugated  Corrugated  Total Bowls
BMIII-PI Polished M/w 1 - - - - i 0.2
Late Red Mesa B/w 3 4 1 - - 8 0.3
Escavada B/w - - 1 1 - 2 1.3
Puerco B/w - - 1 1 1 3 0.9
Gallup B/w - 2 2 1 1 9 0.9
PI-III M/w 1 4 4 - - 9 0.7
Chuska Red Mesa B/w - 1 - - - 1 1.5
Chaco McElmo B/w - 1 - - 1 1.6
Plain Whiteware 3 1 3 - - 7 1.3
Exotic M/w - 1 2 2 - 5 2.0
Decorated Redware - - 1 - - 1 0.3
Exotic Brownware - - 1 - - 1 59
Polished Smudged _ 1 _10 _ L 12 32
TOTAL 8 14 27 8 3 60 7.0
B. Exterior designs in paint and slip (sometimes called ownership marks) .
Percent of
Type Painted Slip Total Total Type
BMIII-PI Unpolished M/w 6 - 6 13
BMIII-PI Polished M/w 6 - 6 1.0
Early Red Mesa 2 - 2 0.5
Red Mesa 41 - 41 1.1
Escavada 44 1 3 1.4
Puerco 17 2 19 3.6
Gallup 31 5 36 22
Chaco Black-on-white 1 - 1 1.4
Exotic Mineral-on-white 10 - 10 2.5
PLI-ITI Mineral-on-white 18 1 19 0.3
BMIII-PI Polished Carbon 1 - 1 0.5
PII-III Carbon-on-white 4 - 4 1.7
Mesa Verde Black-on-white 15 - 15 357
Chuska Black-on-white 2 - 2 1.8
Chuska Whiteware 1 - 1 0.4
Unidentified Whiteware 1 2 3 03
Decorated Redware : 2 - 2 0.5
Polychrome Redware - _4 _4 50.0
TOTAL 160 15 175 1.3

* One specimen has both painted and slip exterior designs.
Percent in the totals row is taken from 13,354 red and whitewares.



Table 2.17. Occurrence of fugitive red.

A. Fugitive red occurrence by ware and time group

Time Group
500s 600s 700-820 820-920 920-1040 1040-1100 _Total _
% Ware- % Ware- % Ware- % Ware- % Ware- % Ware- %

Ware No. time No. time No. time No. time No. time No. time No. Ware
Grayware 9 2.7 33 22.8 143 19.4 4 3.6 20 1.3 1 0.1 210 4.6
Mineral-on-white 7 15.2 5 16.7 135 27.6 2.0 5-2 1.1 16 0.8 221 2.9
Carbon-on-white = - S - _65 57.5 — - 2 0.7 1 0.6 68 8.0

TOTAL 16 4.1 38 21.6 343 25.6 10 23 74 1.2 18 0.5 499 3.9

Percents of total do not include red and brownwares.
B. Occurrence of fugitive red by type and vessel form
Vessel Form
Type _Bowl Ladle Jar Olla Other closed Other Total
e %f:;’mpe- o %f::mpe - N %r:::c - Mo %r:rf - M. %fff e *fff No. % Type

Lino Gray+ Fugitive . - - 191 494 2 53.7 16 4.1 5 263 235 274
Polished Tan Gray 2 12.5 - - 38 8.8 - - 2 36 - - 42 7.8
Wide Neckbanded - - - 1 0.3 - - - - - - 1 0.3
Narrow Neckbanded 1 100.0 - - - - - - - - - - 1 0.2
Neck Corrugated - - - 1 0.4 - - - - - - 1 0.4
Unidentified Plain 1 - - 63 9.7 - - 1 53 3 27 68 8.9
Unidentified Corrugated - - - 1 0.1 - - - - - - 1 0.1
BMIII-PI Unpolished M/w 124 31.9 1 7.7 1 1.7 - - - - - - 126 26.8
BMIII-PI Polished M/w 108 20.9 - - 3 6.1 - - - - - - 111 18.8
Early Red Mesa 2 0.6 - - - - - - - - - - 2 0.5
Red Mesa 13 0.5 - - 7 1.7 - - - - - - 20 0.5
Puerco B/w 0.9 - - 2 2.7 E - - - - E 5 0.9
Gallup B/w 4 0.4 = » 4 1.2 2 4.1 1 0.5 - - 11 0.7

19 SOmueId)



Table 2.17. (continued)
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Vessel Form
Bowl Ladle Jar Olla Other closed Other Total
Type
Ho: %r:::e- e %;r)::e- e %r:ny:b e %r:::& N6 %s:f No. 5;? No. % Type

Chaco B/w - - - - 2 7.7 - - - - - - 2 2.7
Exotic M/w - - - - 1 1.1 - - - - - - 1 0.3
PI-IIT M/w 2 0.2 - - 5 1.0 - - 1 0.6 - - 8 0.3
Unidentified White 43 83 1 1.2 6 2.1 - - - - 2 1.9 52 4.6
BMIII-PI Unpolished Clw 48 52.2 - - - - - - - - 1 100.0 49 49.5
BMIII-PI Polished C/w 63 423 - - 1 34 - - - - - - 64 33.9
PII-III C/w - - - - - - - - - - 1 16.7 1 0.4
Tusayan White 1 1.2 - - - - - - - - - - 1 1.1
Chuska B/w 1 1.3 - - - - - - - - - - 1 0.9
Chuska Red Mesa = - - - 1 4.3 - - - - - - 1 0.8
Polished Smudged i 0.3 A . _— " __w . - . = . _1 0.3

TOTAL 418 4.6 2 0.2 328 43 24 4.8 22 1.7 11 2.3 805 4.0

Note: No fugitive red in Escavada, Chaco McElmo, Mesa Verde Black-on-whites or Chuska Carbon-on-white.



. Ceramics 63
Table 2.18. Chaco handles through time.

Pre A.D.320  A.D. 8206020 A.D.920-1040 A.D.1040-1100 A.D.Post1100 ___ Total
No. % No. % No. % No. % No. % No. %
Bowl
Solid Coil - - - - 1 0.1 - - - - 1 0.1
Multiple Solid Coil - - - - 1 0.1 - - - - 1 0.1
Nubbin - - - - 1 0.1 - - 1 2.0 2 0.2
Dual Nubbins 1 1.4 - - - - - - - - 1 0.1
Indented - - - - 1 0.1 - - - - 1 0.1
Strap Lub 1 1.4 - - 10 1.1 6 3.7 5 98 122 17
Solid Tabular Lugs - - - - 5 0.5 - - - - 5 0.4
Perforated Lug 1 1.4 - - 1 0.1 - - - - 2 0.2
Multiple Coil Strap - - - - 3 03 1 0.6 - - 4 03
Gray Jar
Solid Coil 7 9.9 1 2.0 10 1.1 2 12 - - 20 1.6
Multiple Solid Coil - - 4 8.0 19 2.0 2 1.2 - - 25 2.0
Strap 6 8.5 1 2.0 13 1.4 3 1.9 - - 23 1.8
Tubular - - - - 1 0.1 - - - - 1 0.1
. Extended Lip = = = = 10 1.1 = = - - 10 0.8
Nubbin 2 2.8 5 100 88 9.5 13 8.0 3 59 111 8.8
Dual Nubbins - - - - 15 1.6 1 0.6 1 2.0 17 1.3
Strap Lug 2 2.8 2 4.0 8 0.9 = 4 - - 12 1.0
Solid Tabular Lugs - - - - 16 1.7 1 0.6 - - 17 1.3
Cupule Lug - - - - 9 1.0 - - - - 9 0.7
Down-curved Nubbins 1 1.4 - - 4 0.4 2 1.2 3 59 10 0.8
Perforated Lug 3 42 X . 4 0.4 . . . . 7 0.6
Bifurcated Lip - - - - 1 0.1 = - - = 1 0.1
Multiple Coil Strap - - - - 4 0.4 = = 2 = 4 0.3
Effigy Handles - - - - - - 1 0.6 - - 1 0.1
Ladle
Solid Coil 2 2.8 3 6.0 7 0.8 1 0.6 1 2.0 14 1.1
Multiple Solid Coil - - - - 1 0.1 - - 1 2.0 2 02
Strap 2 2.8 4 80 22 2.4 2 1.2 1 20 31 2.5
Tubular ) - - - 37 4.0 17 10.5 6 11.8 60 4.3
Perforated Tubular - - - - 4 0.4 2 12 1 2.0 7 0.6
Trough-Gourd 5 7.0 10 20.0 247 26.6 65 40.1 3 59 330 26.2
Strap Lug ) ~ - - 1 0.1 . - 1 2.0 2 0.2

. Pitcher

Solid Coil 2 2.8 1 2.0 3 0.3 - - 1 2.0 7 0.6
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Table 2.18. (continued)

Pre AD.820  A.D.820920 A.D.920-1040 A.D.1040-1100 A.D.Post1100 _  Total

No. % No. % No. % No. % No. % No. %
Multiple Solid Coil 3 42 1 2.0 16 1.7 2 1.2 1 20 23 1.8
Strap 5 7.0 3 6.0 67 1.2 25 154 8 15.7 108 8.6
Tubular - - - - 1 0.1 = - - - 1 0.1
Nubbin - - - - 1 0.1 - - - - 1 0.1
Effigy Handles - - - - - - - - 2 3.9 2 0.2

ECOMmA|

Nubbin 1 1.4 - - - - - - - - 1 0.1
Perforated Lug - - - - 1 0.1 = - - - 1 0.1
Effigy Handles 1 1.4 - - - - - - - - 1 0.1
Olla
Multiple Solid Coil - - - - 1 0.1 - - - - 1 0.1
Strap - - - - - - 1 0.6 - = 1 0.1
Indented - - 1 2.0 1 1.2 2 12~ 1 2.0 15 1.2
Strap Lug - - - - 2 02 - B 1 2.0 3 0.2
Solid Tabular Lugs - - - - 1 0.1 - - 1 2.0 2 0.2 .
Perforated Lug - - - - 1 0.1 - - - - 1 0.1
Whiteware Jar
Solid Coil - - - - 10 1.1 - - - - 10 0.8
Multiple Solid Coil - - - - 10 1.1 - - - - 10 0.8
Strap 1 1.4 2 4.0 41 4.4 1 0.6 1 2.0 46 36
Nubbin - - 1 2.0 5 0.5 - - - - 6 0.5
Indented - - - = 2 0.2 - - - - 2 0.2
Strap Lug 1 1.4 1 20 21 23 6 37 2 39 31 2.5
Solid Tabular Lugs - - - - 1 0.1 - - - - 1 0.1
Cupule Lug - - - - 2 0.2 - - - - 2 0.2
Down-curved Nubbins - - - - - - 1 0.6 - - 1 0.1
Perforated Lug 3 4.2 1 2.0 15 1.6 1 0.6 - B 20 1.6
Multiple Coil Strap - - - - 6 0.6 1 0.6 - - 7 0.6
Bifurcated Tab Lugs - - - - 1 0.1 - - - - 1 0.1
Effigy Handles - - - - 3 0.3 1 0.6 1 2.0 5 0.4
Canteen, Duck Pot, Sced Jar, Gourd Jar
Solid Coil 1 1.4 - - 2 0.2 - - 1 2.0 4 03
Strap = 4 = . 2 0.2 3 - . E 2 0.2

Tubular - - - - 1 Q.1 - - - - 1 0.1 .
Strap Lug - - - - 4 0.4 - - B - 4 03

Perforated Lug - - - - 3 0.3 - - 1 2.0 4 03
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Table 2.18. (continued)
Pre A.D. 820 AD. 820920 A.D.920-1040 A.D. 1040-1100 A.D. Post 1100 Total
No. % No. % No. % No. % No. % No. %

Effigy Handles - - - - 1 0.1 - - - - 1 0.1
Effigy, Ministure
Solid Coil - - - - 2 0.2 - - 1 2.0 3 0.2
Strap - - - - 3 0.3 1 0.6 2 39 6 0.5
Tubular - - - - 1 0.1 - - - - 1 0.1
Trough-Gourd § = s . 1 0.1 . - . . 1 0.1
Nubbin - - - - 1 0.1 - - - - 1 0.1
Solid Tabular Lugs - - - - 1 0.1 - - - - 1 0.1
Effigy Handles - - - - 3 0.3 - - - - 3 0.2
Unknown Form
Solid Coil T 9.9 3 6.0 43 4.6 - - - - 53 4.2
Multiple Solid Coil 2 28 4 80 27 29 - - - - 33 2.6
Strap 10 14.1 2 4.0 49 53 - - - = 61 4.8
Tubular - - - - 10 1.1 - - - - 10 0.8
Perforated Tubular - - - - 1 0.1 - - - - 1 0.1
Nubbin 1 1.4 - - - - - - - 1 0.1
Strap Lug . * x - 3 0.3 1 0.6 . " 4 03
Cupule Lug - = = I 1 0.1 - - - = 1 0.1
Down-curved Nubbins - - - - 1 0.1 - - - - 1 0.1
Perforated Lug s s alh o el Bl S o el SN B 8

TOTAL 71 99.80 50 100.0 927 993 162 99.5 51 100.7 1,261 101.0

The shape of the body of the vessel ranges from
nearly spherical to relatively tall with rounded
shoulders (see Judd 1954:Plate 64; Peckham 1990:74,
75, 82, 84; Toll and McKenna 1992:216).
Frequently, the neck decoration seems unrelated to
the main design panels on the body of the vessel (see
Peckham 1990:74, 75). Ollas often have some form
of handles—either straps or, most commonly,
indentations in the vessel body—below the maximum
diameter (Table 2.18; see Toll and McKenna
1992:216). Distinguishing this form from "jar"
depends on a large enough sherd; clues that a sherd
is from an olla as defined here include the greater
wall thickness, the broad curvature of the walls, the

shape of the vessel base, and the size and layout of
the design. It is likely that sherds identified as
coming from ollas in the sample somewhat
underrepresent the actual occurrence of the vessel
form in the vessel assemblage. Some temporal
change in the general shape of this vessel form is
evident; in earlier examples, beginning with Lino
Gray and extending into early Pueblo 1I, the line
from the shoulders to the rim tends to be a gradual
sweeping one, while later examples tend to have a
more defined angle between the base of the neck and
the body of the vessel (Figure 2.4). With their
restricted orifices (mean diameter of 77 mm, with 95
percent less than 105 mm diameter), these vessels
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Grayware Jar Diameters
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Figure 2.6. Box plot of grayware jar diameters by type. Sample is composed as follows:

Lino Gray 171
Wide Neckbanded 207
Narrow Neckbanded 505
Neck Corrugated 175
PII Corrugated 875
PI-IIT Corrugated 211
PIIT Corrugated 96

Total 2,240

Lino Fugitive is included with Lino Gray. In the notched box plots the box top and bottom
lines represent the interquartile range (25 to 75 percent), the line within the box is at the
median, if the notches of the two boxes do not overlap, there is a 95 percent chance that
the samples are different on the measurement in question (Chambers et al. 1983.60-63).
Range of values is shown by lines outside boxes, extremes and [statistical] outliers are
plotted individually.
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Whiteware Form Diameters
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Figure 2.7.

Box plot of rim diameters of non-bowl whiteware forms. In notched box plots the box top

and bottom lines represent the interquartile range (25 to 75 percent), the line within the
box is at the median, if the notches of the two boxes do not overlap, there is a 95 percent
chance that the samples are different on the measurement in question (Chambers et al.
1983:60-63). Range of values is shown by lines outside boxes, extremes and [statistical]

outliers are plotted individually.

seem suitable for water storage, and the form is
reminiscent of Mesoamerican water jars (see Reina
and Hill 1978). Full of water, the larger of these
vessels would be unmovable, and they were also
surely used for storage of dry materials as well (a
vessel of this category was found in a Mesa Verde
cliff dwelling full of shelled corn).

Pitcher

Pitchers are defined by their size, shape, and by
the presence of a single handle which is usually a

vertical strap attached near the vessel rim and the
base of the neck. They are usually taller than they
are wide, and often have a definable neck and a
globular base. A form commonly associated with
Chaco are straight-necked (perhaps tapering slightly
to the rim), sharp-shouldered whiteware pitchers
(Figure 2A.13; see Cordell 1984¢:263 who confuses
this form with cylinder jars). It would have been
useful to have recorded the more specialized, square-
shouldered, pitcher form as a separate category to
assess its relative occurrence in Chaco Canyon and
elsewhere. On the whole, this "classic” Chaco
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pitcher form seems to be late and rather uncommon.
Judd’s plates, for example, show three of 15 Gallup,
Chaco, and Puerco Black-on-white pitchers, and three
Chaco McElmo Black-on-white pitchers of this type
(Judd 1954:Plates 57, 63a-c; see also Windes 1985:
38).

Pitchers are present through time, but are most
abundant in the A.D. 900 to 1100s. Pitchers tend to
become taller and less globular later (see Peckham
1990:46, 48, 66, 75, 80, 104 for this trend); orifices
average around 8 cm (Figure 2.7). Pitchers occur
most commonly as whitewares, although there are
also grayware examples throughout the sequence, and
the pitcher form is common among miniature vessels.
Unlike most of the other special (non-bowl)
whiteware forms which are quite rare, pitchers are
numerous. Chaco Black-on-white has the highest
percentage of pitchers of all types and Chaco
McElmo the second highest (Table 2.18). Although
present in the earliest types, pitchers increase in
frequency and are most common in these two late,
well-made types.

Mills (1993a:306) notes that in the ENRON
project, assemblage pitchers are often found with
burials, but that only one of 16 burials had more than
one pitcher, suggesting that they were a personal
item. Burials at Chaco do not follow this pattern so
tidily, with each of six burials having two or more
pitchers at Gallup Phase small sites and at Pueblo
Bonito (Akins 1986:92, 96, 108). Pitchers occur
with burials more often than would be expected from
their general occurrence (Akins 1986:126-128).

More than any other form, pitchers in the
Chaco Project assemblage have a white to yellowish
mineral deposit on the interior, indicating that some
liguid stood in these vessels long enough to
evaporate. Of 95 recorded instances of mineral
encrustation, 45 (or 9 percent of all pitchers) were on
whiteware pitchers and 40 were on whiteware jars
(some of which may be pitcher sherds). Only two
olla sherds have this deposit, suggesting that it may
not result from water storage. This variable was also
used for recording sooting, making its observation for
graywares unreliable, but only two instances were
recorded on gray sherds (over 2,000 gray jar sherds
were recorded only as sooting absent, and were
presumably candidates for having this code used were

the encrustation present). The absence of this deposit
in whiteware ollas and the color of many of the
deposits leads us to speculate that some pitchers may
have served as chamber pots.

Mug

The flat-bottomed form with a handle extending
from near the rim to near the base is a late form,
almost always in a late, carbon-painted type,
primarily Mesa Verde Black-on-white (or Crumbled
House) or McElmo (see Cattanach 1980:202-203;
Rohn 1971:175-177). It is extremely rare in the
Chaco Project collections—a total of four vessels
were called mugs, and three are questionably
"classic" mugs. Two of these (from 29S8J 627 and
29S8J 629) lack the handle and are more properly
"cups" (see Windes 1993:317); the other is from
Pueblo Alto and is a small sherd with a suspicious
diameter estimate. The best example is from the
Mesa Verde Black-on-white era room at 298] 633
and is trachyte-tempered (see McKenna and Toll
1991:147, 176). Mugs with cylindrical or conical
shapes can easily be seen as a modification of the
square-shouldered pitcher form discussed above (see
Judd 1954:203; Bradley 1996:247-248).

Seed Jar

As used here, this form was used almost strictly
for whitewares and redwares (one Lino Gray seed jar
was recorded; see tecomate below). The seed jar
form is distinguished by a neckless, usually round
orifice, considerably smaller than the maximum
diameter of the pot. Seed jars can be nearly
spherical, but often the top of the vessel is flattened,
resulting in shoulders where the curved base joins the
top (see Judd 1954:Plate 66; Peckham 1990:71-73;
Toll and McKenna 1992:215, 2.30-1). This form
occurs over a long time span, but is never common.

Tecomate

In this analysis, tecomate refers to globular
vessels with round, restricted orifices and no neck
(Figure 2A.1). This definition is different from
many other studies, which are more likely to refer to
this form as seed jars (see Mills 1993a:306-307;
Morris 1980:Figure 27 e}, Figure 29 fj), a term
used in this analysis for smaller, painted vessels with



flattened tops and neckless rims similar to "tecomate"
rims (see above). As employed in this analysis the
term covers two groups. Most (83 percent of the 513
cases) are found in early contexts, and usually as
either Lino Gray or Polished Tan Gray, but also as
some early plain redware vessels. The remaining
tecomates are later whitewares and a few redwares.
These vessels are taller and larger than those called
seed jars, although the mean orifice diameters of the
two forms overlap considerably (seed jar mean 87
mm, tecomate mean 96 mm; see Figure 2.7), with
tecomate diameters being more variable. Morris
(1939:144) calls the early, plain form "squash pots,”
and Roberts (1929:111-112) calls them spherical or
globular vessels with wide orifices. In Mesoamerica,
tecomate refers to figure-eight, gourd-shaped vessels
used as canteens (Reina and Hill 1978:25).

Canteen

Usually somewhat flattened spheres, canteens
are vessels with very small, necked orifices (mean
diameter of 34 mm) and handles at the shoulders
(Figures 2.7 and 2A.18; Judd 1954:Plate 65). As
with ollas, the decoration of the neck is usually
independent of the main designs on the body. The
small orifice could have been easily stoppered and the
suspension lugs would allow carrying and hanging by
a cord, making this a form useful (if perhaps fragile)
for carrying drinking water.

Duck Pot

Duck pots, sometimes called shoe-form vessels
(Rice 1987:236), bird-form vessels (Morris 1939),
patojos or zapatojos (Varner 1974), or even pichingas
(Reina and Hill 1978:163-165), are oblong-shaped
with an upward-pointing orifice at one end and a
pointed or rounded ("duck butt") opposite end.
Variations on this form occur throughout the pottery
sequence (Morris 1939:245). Based on its
ethnographic use, it has been suggested that this form
was designed to be placed with the closed end in the
fire in order to keep the contents hot, or to be used
as comal rests. All 24 of the identified duck pots in
this assemblage are whitewares, and only one has
blackening, suggesting that these vessels were seldom
used for heating. Nearly half of this sample has
some form of handle, and a number have effigy
heads (Judd 1954:Plate 63). It seems likely that at
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least two functional types are included in this vessel
form: larger, closed forms with handles probably
used as containers (see Peckham 1990:49), and
smaller, more open vessels probably serving as
effigies (e.g., at Pueblo Alto—Windes 1987(2):120;
Peckham 1990:76). Eddy (1966:435-437) emphasizes
the effigy aspect in interpreting this form as part of
a water control cult. In the Tehuacan Valley in
Mexico, this form frequently contained cremated
human remains (Sisson 1975), indicating a wide
variability in function over space for this class of
vessel.

Go ar

This form is found in earlier contexts (see
Morris 1939:245); there are no examples of this form
in types postdating Red Mesa Black-on-white. We
identified only whiteware examples of this form, all
but one of them decorated (Table 2.14). The shape
mimics that of some squashes and gourds (Cucurbita
sp.—the shape could be one of several cucurbit
species [M. Toll personal communication 1995]); the
small opening (mean diameter 3.8 cm, 13 cases) of
the vessel is near where the stem would be.
Sometimes the neck of the gourd curves back to the
vessel, forming a handle. There is some convergence
of form between gourd jars and pitchers, and even
with "bird effigies" (Peckham 1990:64). Good
examples of this form may be seen in Morris
(1939:Plate 226) or Peckham (1990:102).

Cylinder Jar

Just as a late, rare decorative style (Chaco
Black-on-white) has entered the archeological
subconscious as representative of Chaco Canyon, an
even rarer late form—the cylinder jar—has a similar
association. There is some basis for association since
200 of 210 known cases come from the core canyon;
192 of those come from Pueblo Bonito (Toll
1990:282-283). This popular image is further shaped
by the selectivity of those who choose to illustrate
this form; of the 210, just a few of the best executed
Chaco Black-on-white, tall and very regular vessels
show up in photos (e.g., Neitzel and Bishop 1991;
Sebastian 1992:47; Washburn 1980; Lister and
Lister 1981:46, which shows both cylinder jars and
shouldered pitchers on the same page). The form is
far more variable in shape than this selection
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conveys, solid designs and carbon paint are present
on some vessels, and up to a third are plain
whiteware (Judd 1954:Plates 67-68; Toll 1990).
Further, it is likely that they came from a number of
sources. Some are very likely to have come from the
Chuska area, but others do not contain trachyte
temper (Neitzel and Bishop [1991:70, 72] imply that
we were able to examine "many" cylinder jars, which
sadly is not so). Of the quarter million potsherds
collected by the Chaco Project, two were identified as
coming from cylinder jars, one from 29SJ 633 and
one from 29SJ 1360.

The majority of painted cylinder jars are
bachured, divided between Gallup and Chaco Black-
on-white. There are also some with solid design
elements; these are mostly Chaco McElmo Black-on-
white, but also include some Puerco Black-on-white,
Given the frequency with which hachured cylinder
jars are illustrated, a surprising quarter to over a
third of recovered cylinder jars (at least 47 of 210)
are unpainted whiteware (Washburmn 1980; Toll
1990:289). The typological makeup of this vessel
form indicates that it was made between A.D. 1050
and the early A.D. 1100s. There is a single Red
Mesa Black-on-white (pre-A.D. 1040) unprove-
nienced example (see Peckham 1990:71; Judd
1954:210); its shape is different but within the range
of shapes within the vessels from Pueblo Bonito.
While the association of hachure with Chaco is
unclear because of the widespread occurrence of
hachure in the Anasazi area, the association of
cylinder jars with Chaco Canyon is far more distinct.

Other Forms
Effigies

As with cylinder jars, Pueblo Bonito has a
concentration of human effigy forms which are found
at few other sites, although human effigies are even
rarer than cylinder jars (Ellwood and Parker 1993),
The Chaco Project assemblage contains no recog-
nizable pieces of human effigy vessels; Franklin
reports a head from the Salmon Ruin (1980:561) and
another head from an arroyo near a small site in the
Bis sa’ani Community (1982:904-906). Pueblo
Bonito also produced a relatively large number of
animal and other effigies (see Judd 1954:217-223,
Plate 88). The Chaco Project collection does contain

43 effigy forms, all from 298] 627 (63 percent), 298J
629, 2957 633, and 295J 1360. Most are whiteware
(38) with a few red (2), gray (2), and brown (1)
wares as well. Whitewares are of types of all
periods. Effigy forms include frogs, artiodactyl feet,
a solid (rather than vessel) possible human figure
(McKenna and Toll 1991:174-175), badger forms,
frogs, deer, or other quadruped. "Submarine”
vessels seem to be nearly absent from Chaco Canyon
sites, although a small rim sherd from such a vessel
would be called a canteen.

Mini

Small vessels occur in small numbers in most
types. They are usually closed forms (jars, pitchers),
although we did not record the form past "miniature"
(for examples see Judd 1954:Plate 69, page 216; Toll
and McKenna 1992:218).

Pipes

Pipes occur throughout the sequence. Most are
whiteware, although many have little or no design on
them. They are usually short, truncated cones with
a hollow place for the dottle in the broader end (mean
diameter 1,7 cm, range 1.5 to 2.5 cm, 6 cases) and
a passage through to the mouth end.

Form blages through Time

A dramatic and widespread change in vessel
form took place from early grayware (Lino Gray)
jars with necks and tecomates (both with small
orifices) to the wide-mouthed jars that followed
(Table 2.15). This change has two components
—change in the role of ceramics in food preparation
involving more boiling, probably as part of a greater
reliance on agricultural products (Blinman 1988), and
the development of more task-specific whiteware
forms (Wilson and Blinman 1995:70-77). Although
the number of grayware forms is greater in the
earlier periods than in later periods (partly because
decoration covers smaller percentages of vessel
surfaces in early "whitewares"), graywares are nearly
always closed forms in all time periods. The greater
variety in grayware forms in early contexts also
stems from the dominance of grayware at that
time—whitewares are a far smaller percentage of
those time periods than they are in succeeding ones.



After more specific whiteware forms developed

-during Pueblo I, however, the whiteware form

assemblage stays remarkably similar through time
(Table 2.15). There is an early decline in the relative
frequency of bowls and a small increase in pitchers.
There is minor oscillation in the rarer forms, but the
percentages are remarkably stable from one well-
represented time group to the next. There are a few
forms which are more temporally localized but these
are quite rare: gourd jars in the A.D. 900s, cylinder
jars in the late A.D. 1000s to early A.D. 1100s, and
mugs after A.D. 1200. As noted in the form
discussion, some temporal change took place within
form classes, notably ladles, pitchers, and ollas
(Figure 2.4). Subtle changes in forms did occur
through time, but classes of vessel forms remained
quite constant.

Based on sherd counts, Windes (1985:29, 39)
finds that later Chaco Cibola Whitewares reach "near
parity of open and closed" forms. Although an
increase in closed forms is apparent in the rim sample
discussed here, open forms are always in the
neighborhood of 70 percent of the whiteware
assemblage (Tables 2.14 and 2.15). This is in part a
result of the sampling strategy, but suggests that, in
terms of numbers of vessels, decorated closed forms
probably never outnumbered open forms.

Grayware jar diameters increase steadily
through typological time to Pueblo II-IIl Corrugated,
but show a marked decrease in Pueblo III Corrugated
(Figure 2.7). Whiteware bowls show a similar trend
of increase through Pueblo II-III with a decrease in
early Pueblo III (Figure 2.5). Mills (1993a:344-346)
documents similar increases in these vessel sizes in
several geographic areas, but in the ENRON San
Juan Basin sample the largest median gray jar
diameter is in Pueblo I, and Pueblo III is lacking.
Vessel size is sometimes interpreted as indicative of
the size of group being served (Blinman 1988:200-
205; Mills 1993b:416). Interpretations of the
terminal period of pueblo occupation (post A.D.
1200) in Chaco Canyon range from nearly absent to
present, but greatly scaled down (Toll et al. 1980), to
fully functional, continuing polity (Wilcox 1996).
While this late period remains under-sampled and
under-appreciated (McKenna 1991), these reduced
vessel sizes correspond with reduced building effort
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to further the impression that social investment and
interaction were reduced after the early A.D. 1100s.

Handles. Handles were generally included in
the detailed analysis. Over a third of the handles in
the sample came from ladles (Tables 2.18 and 2.19).
Aside from the trough and tubular shapes of ladle
handles, handles fall into three main classes: straps
or coils of clay welded to the vessel leaving a handle
hole; protrusions pulled out from the surface of the
vessel; or indentations into the vessel. Indentations
are found only in large whiteware jars. Protrusions
from the vessel are especially common in grayware
jars, usually occurring at or near the vessel orifice.
Solid tabular pieces of clay without space between the
handle and the vessel are also more common on gray
jars. If handles standing away from the vessel wall
are found on graywares, they are likely to be coils,
either one or several twined together. Strap handles,
such as the vertical type found on pitchers or the
horizontal straps on jars and ollas, are the most
common handle type on whiteware vessels. When
whiteware vessels have the protrusion type handle,
they are often perforated. The differences between
grayware and whiteware handles probably relate to
adding grip to cooking pots as opposed to means of
suspension and carrying on whiteware vessels because
handles sufficiently large and strong for carrying a
large vessel are rare (absent?) on grayware jars.

The handle repertoire remained rather constant
through time and across forms (Table 2.18). As
mentioned, open gourd form ladle handles are
prevalent into the A.D. 1000s, being gradually
replaced by ladles with bowls separated from tubular,
or occasionally tabular handles. The relatively rare
cupule form was recovered only from A.D. 920 to
1040 contexts. Straps, coil, and nubbin handles are
present throughout the sequence. Indentations in
vessel sides appear around A.D. 900 and continue
through the A.D. 1100s. Although this handle form
is associated with large closed forms (mostly ollas),
this handle type was not observed in the graywares.

Whole V M en

Although vessels are the unit in which we are
interested, it is one with which we seldom deal.
Measurements were collected on 282 reasonably
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Table 2.19. All handle types by ware.

_Grayware =~ _ Whiteware =~ __ Redware = _ Brownware Total
% of % of % of % of

Handle Type No. Type No. Type  No. Type  No. Type No. % of Total
Solid Coil 75 43.4 95 54.9 3 1.7 - - 173 8.7
Multiple Solid Coil 65 46.1 74 52.5 2 1.4 - - 141 7.1
Vertical Strap 87 20.3 336 78.5 4 0.9 1 0.2 428 21.6
Tubular 3 24 121 96.8 1 0.3 = - 125 6.3
Tubular with
Perforations - - 20 100.0 - - - - 20 1.0
Trough-Gourd - - 499 99.8 - - 1 0.2 500 25.2
Extended Lip 12 100.0 - - - - - - 12 0.6
Nubbin 177 92.7 13 6.8 1 0.5 = - 191 9.6
Dual Nubbins 28 93.3 1 33 - = 1 3.3 30 1.5
Indented - - 26 100.0 - - - - 26 1.3
Strap Lug 18 133 117 86.7 - . . . 135 6.8
Solid Tabular Lugs 28 59.6 18 383 1 i | - - 47 2.4
Cupule Lug 9 50.0 9 500 - . - - 18 0.9
Curved or Sagging
Nubbins 19 90.5 2 9.5 - - - - 2] 1.1
Perforated Lug 14 23.0 46 75.4 1 1.6 - - 61 3.1
Bifurcated Extended Lip 1 100.0 - - - - - - 1 0.1
Multiple Coil Strap Lug 5 17.9 23 82.1 - - - - 28 1.4
Bifurcated Tabular Lugs 1 50.0 - - 1 50.0 - - 2 0.1
Effigy Handles 2 9.5 18 85.7 1 4.8 - - 21 1.1
Vertical fillet 2 1000 __ - - _- - = - __2 _041

TOTAL 546 275 1,418 71.5 15 0.8 3 0.2 1,982 100.0




whole vessels, but that number includes a fair number
from excavation that are sufficiently complete to cal-
culate a volume but which are not whole by any col-
lector’s standards. These vessels came from a vari-
ety of places: the Chaco Project excavations, earlier
excavations in Chaco Canyon (scattered pots from the
“Be” sites, but no complete collections), and from
the Maxwell Museum collections. The vessels in the
Maxwell Museum are mainly donations with little or
no provenience information. A sizable portion of the
vessels measured there were collected by Earl Morris
for the Camnegie Institution and given to the Maxwell
Museum in 1942. It is very likely that the majority
came from the Chuska Valley where Morris is known
to have done some digging (Lister and Lister 1968).

Volumes of all these vessels were measured by
filling them with vermiculite. Vermiculite is not an
ideal substance for measuring volume because it is so
light that it is subject to variable settling (not to
mention the micaceous dust it leaves on everything).
It is, however, light enough that most fragile,
reconstructed pots can withstand being filled with it.
Most of the measurements were taken with the idea
that we wished to compare the measurement possible
from sherds (rim diameter) with its counterpart from
vessels and compare it to volume. Accuracy to the
nearest 10 cc is not really possible, but that is the
level for which we aimed (values to the nearest cc are
from calculated volumes). Clearly, it would be
desirable to have a fuller set of descriptive measures
for whole vessels, but that realization came late.
Summary measurements for five abundant forms are
presented in Table 2.20; data for individual types are
presented in the detailed type definitions.

As can be seen in Table 2.20, the correlations
between diameter and volume for grayware jars and
whiteware bowls are pretty good (significant
Pearson’s r greater than 0.8) and less strong for
pitchers and ladles. The low correlation for ladles is
easily understood given the presence of both solid
handie and half gourd shapes. The lower pitcher
correlation in both wares may result from a
functional dictation of pitcher orifice size, repeated in
the lower correlation of pitcher heights and
diameters. The correlations between height and
volume are quite high, but the number of height
measurements is small. The volumes in all categories
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are extremely variable, virtually demonstrating that
each category covers a number of functional types.

Relative to the sherd sample, there is a very
high percentage of grayware pitchers compared to
grayware jars. This probably results from several
things. Grayware pitchers are smaller than jars and
are probably, therefore, more likely to survive intact.
Again compared to the larger grayware jars, pitchers
are more common as grave goods, increasing the
likelihood of being found intact. Additionally, pitch-
ers may possibly have been used less for cooking,
and may therefore have experienced less heat stress.
Finally, because the handle type is a primary criter-
ion in the designation pitcher, a fair number of pieces
of grayware pitchers have probably been recorded as
jar sherds because of the absence of a handle.

iled Analysis: Tem Paste dies
Objectives

In keeping with a long tradition of pottery
description in the Southwest, the Chaco Project
included temper and paste studies in its analytical
ambitions. While temper and paste have received
varying emphasis in the several schemes of Chaco
ceramic classification, work before the Chaco Project
clearly indicated that there was considerable potential
for identification of ceramic sources within the San
Juan Basin. The great relevance of a regional per-
spective to the understanding of the Chaco Phenom-
enon made temper an appropriate focus for analysis.
The objectives of identifying ceramic temper from
Chaco Project excavations included the following:

1) Fumishing quantified temper and paste
occurrences for type descriptions. Although temper
is frequently included in type descriptions, it has
often been in terms such as "abundant" or
"common." Temper is a criterion for some types but
not others, including the Chaco Project classification
system. This is not an ideal situation because types
would be, in my opinion, most useful as fully
phenotypic groups against which temper should be
allowed to vary. In this way, production and con-
sumption (and perhaps group representation) could be
more thoroughly examined. While this independence
is not complete here, it can be largely recreated.
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Table 2.20. Whole vessel measurements and correlations for five
abundant ware-form categories.

Means, Ranges, CV Volume (cc) Rim Diameter (mm) Height (mm)

Grayware jar 9,043.2 179.5 267.4
range 50-21,220 56-260 131-385
CV% 76.9 334 43.0
n 37 33 5

Grayware pitcher 1,296.9 96.9 148
range 150-4,440 56-170 105-195
CV% 94.9 33.0 25.6
n 14 12 4

Whiteware bowl 1,495.1 175.7 793
range 63-8,870 75-360 51-110
CV% 84.8 28.3 24.0
n 144 144 22

‘Whiteware pitcher 1,207.8 17.3 36.9
range 100-2,450 35-95 84-191
CV% 61.9 23.6 217
n 20 20 6

Whiteware ladle 256.6 97.2 38.0
range 30-1,404 65-180 31-50
CV% 117.3 272 275
n 26 25 3

2) Serving as a basis for examining ceramic
movement, inter- and/or intra-regionally. Given
identifiable sources, temper is one of the most
definite keys to location of production, down to a
fairly fine level of discrimination.

3) Providing functional and technological infor-
mation. Temper and paste may provide information
on intended vessel use and methods of production.

Background and Epistemology

The question of how to accomplish temper
identifications had both theoretical and practical
aspects. On the one hand, results with the most
control and greatest detail are the most desirable. On
the other hand, such results generally require the
most time per specimen in analysis and there is a
likelihood that more information than will be useful
will be generated. Ideally, thin-section analysis
would be performed on a large number of items,
perhaps the whole detailed analysis sample, but this
level of detail is completely impractical. Shepard
(1956:157-161) provides a good discussion of the

ideal interplay between the use of petrographic and
binocular microscopes in the analysis of temper.
This interplay was largely lacking from the Chaco
Project analysis for several reasons:

1) A very substantial body of work on ceramics
existed in the area before the Chaco Project began.
Important among these are the work of Shepard
(1939, 1954 [in Judd 1954], 1963), Hawley (1936),
Vivian (1959, 1965); Vivian and Mathews (1965),
Warren (1967), and Windes (1977; see also Loose
1977). This work had established a group of tempers
found in Chaco Canyon that could be identified with
a binocular microscope. Roberts’ (1927) work on the
Chaco ceramic sequence was a critical, if often an
invisible comerstone to much work on Chaco
ceramics. He placed very little emphasis on paste,
being concerned almost entirely with modes of
decoration. Between the perceptive work of Roberts
and the pioneering work of Shepard in this very early
phase of Chaco ceramic analysis, there was a close
brush with what might have been an extraordinary
collaboration, and an opportunity for establishing an
analysis of independently varying paste and design



that would be remarkable today. This collaboration,
unfortunately, remained limited and tangential, and
truly independent paste and design studies have yet to
materialize.

2) The personnel, equipment, and time
available did not permit the use of petrographic
analyses. A. H. Warren was contracted by the
Chaco Project in 1975 to conduct ceramic source
analyses (Warren 1976, 1977). Warren had
geological training and had done petrographic work
with ceramics (e.g., Warren 1967, 1976). She made
some powdered sample analyses of Chaco ceramics
and various sandstones early in her analyses, but then
concentrated on binocular microscope identifications.

3) The primary objective of the analysis was to
have full information on as large a sample as
possible.

Who does an analysis, what they know, and
when the analysis is done all have an effect on the
outcome. Thomas Windes, A. H. Warren, Peter
McKenna, and I were all involved in numerous ways
with the various aspects of temper analysis. Windes
participated in the early planning of the analysis and,
in his separate analyses of surface ceramics and
pottery recovered after the Chaco Project, included
some temper identifications. His primary role in the
analysis reported here, however, was that of
consultant. Warren was the technical consultant and
her work forms the basis for much of the procedure
that was eventually used. While she examined many
Chaco Project sherds, her identifications are only a
small part of those reported in this analysis.
McKenna used the project recording system in the
analysis of the sherds from part of 2987 626, 298]
630, 29SJ 1360 and a test at Shabik’eshchee (29SJ
1659); only the two latter sites are included in this
final analysis. I was responsible for the identification
and recording of the pastes of the remainder of the
ceramics. My efforts were based almost entirely on
what the other three were able to teach me.

Any analyst using a binocular microscope to
identify temper develops certain mind sets as to cues
to a temper’s identity. Such cues revolve around
similar attributes from analyst to analyst, but they are
not likely to be.entirely similar. Further, two
analysts are unlikely to see exactly the same particles
in each sherd in a group of hundreds of sherds.
Therefore, some inconsistency is unavoidable under
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this system. What it relies on is that there will be an
overall agreement showing similar proportions of
various tempers. While there is, in every case, a
right answer to the question of where a vessel was
made, it is unreasonable to expect that any analyst
will always find that answer, especially given the
widespread and non-distinctive tempers such as are
found in a substantial portion of the Chaco
assemblage. Without an extensive thin-section back-
check program, the "right answer" is, practically
speaking, a matter of consensus. Blind consistency
tests were conducted on two different occasions; once
with problem sherds from 29SJ 1360, and once with
sherds from 298J 724. In fact, these tests showed
that differences of identification did exist; especially,
of course, in the problem sherds. Although we must
acknowledge that the identifications are not com-
pletely replicable, we believe that they are adequate
to make statements about source and technology of
Chaco ceramics within very definite limits.

Although trachyte temper from the Chuska area
to the west and crushed andesite/diorite temper from
the San Juan River and further north were well
known and relatively easy to identify with a binocular
microscope, the majority of ceramics found in Chaco
Canyon are tempered with some combination of sherd
temper and sand or sandstone temper. Determining
more specific sources for these combinations was,
therefore, extremely desirable. Warren worked on
the identification of sandstones through examination
of surface sherds from sites in various locations and
through hand specimens from outcrops (Warren
1977:18-19). Warren examined in the neighborhood
of 90 sherd specimens from Chaco Canyon and other
San Juan Basin locations and around 35 slides of
sandstone specimens primarily from Chaco Canyon
and areas to the south and west. Her microscopic
findings are presented primarily in "Technological
Studies of the Pottery of Chaco Canyon" (Warren
1976), and "Source Area Studies of Pueblo I-III
Pottery of Chaco Canyon, 1976-1977" (Warren
1977).

The job of identifying and analyzing both
formations and pottery from an area as large and
culturally complex as the Chaco region is, of course,
nearly an infinite one. That of analyzing the
ceramics recovered by the Chaco Project is another
very large undertaking. Realizing that accounting for
all the vaniability present was impossible, the Chaco
Project hired me in 1977 to learn the temper types
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that Warren considered common in order to make
temper identifications for the detailed ceramic
analysis being conducted by McKenna. The tempers
selected were based on a table assembled by Warren
(1977:63). Descriptions are presented here one at a
time followed by a discussion of how they were used
in the analysis and information on their occurrence.
Descriptions of the other paste attributes used in the
analysis follow the temper discussions.

The temper analysis reported here—that
included with the Chaco Project detailed analysis—
had three developmental stages and involved two
analysts (Tables 2.21, 2.22, and 2.23). The sites
analyzed are listed in Table 2.23 in the order in
which they were studied.

Using the sandstone cement codes, vitrification,
and temper codes, it is possible to organize the data
so that all sites have the same data at the same level
of detail (a least common denominator). This has
been done for overall tables such as those found in
the first section of this section (Tables 2.24-2.28).
The descriptions that follow present other levels of
detail for the sites for which they are available.
Attribute states recorded by the various systems may
be seen in the forms (Appendix 2A).

Table 2.22 includes the added 298J 627 culinary
sherds. Because of the temper recording, the table
shows items with any sandstone/trachyte mix in one
column and items with only trachyte coded in
another. Ideally, sherds with more sandstone than
trachyte (i.e., sparse trachyte that may well have
been introduced through sherd temper) would be
shown separately, but this was not estimated for
several sites. All sherds coded for any San Juan
igneous or unidentified igneous are placed in the
columns with those headings. As is true for the rest
of the temper data presented in this report, items
recorded in temper systems I and II (sites 298J 724,
298] 628, 298] 721, 29SJ 299-PI) as having chalce-
donic sandstone cement were converted to the
comparable code for the other sites, and the specific
formation assignments have been converted to
undifferentiated sandstone, again to achieve compar-
able treatment. There are several things that stand
out about 295 1360. Relative to other sites of
comparable time period, it has a low incidence of
more sherd than sand temper, and it has a very high
incidence of chalcedonic sandstone, San Juan
igneous, and unidentified igneous. Of the sites in

Table 2.23, Shabik’eshchee and 29SJ 1360 were
analyzed for temper by McKenna, the rest by Toll.
Some of the differences seen in 298] 1360 are
probably attributable to the temper recorder.

Temper Descriptions
Sedimentary Formations
Undifferentiated Sandstone (Code 200). This

category may include the following:

"Chuska Sandstone. = Tan colored

sandstone with white opal cement; medium, rounded
grains of colorless quartz, white orange, and green
chert and chalcedony, well sorted, massive" (Warren
1977:63).

Age: Tertiary.

Distribution: Underlies the intrusive
volcanics of the Chuska Mountains; exposed along
much of the eastern slopes of the mountains
(Blagbrough 1967; Dane and Bachman 1965;
O’'Sullivan and Beaumont 1957).

"Chinle Formation. White to tan
sandstone, medium to coarse rounded grains of high
quartz, doubly terminated crystals may be present;
icy white feldspar; occasional pink quartz, black
grains" (Warren 1977:63).

Age: Triassic.

Distribution: Very widespread, a
member of the Glen Canyon Group. In the Chaco
region, it outcrops in the Red Mesa Valley and Zuii
Mountains to the south of Chaco, as well as in east
central Arizona (Dane and Bachman 1965; O’Sullivan
1977).

"Ojo Alamo Sandstone. Coarse,
subangular grains of high quartz, orange, gray
angular chalcedony, chatoyant white to gray feldspar"
(Warren 1977:63).

Age: Tertiary.

Distribution: Outcrops in a band
north and east of and parallel to the Chaco River
(Baltz et al. 1966; Dane and Bachman 1965; Smith
1983; Wells and Smith 1983).
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Table 2.21. Sites analyzed in detailed ceramic analysis.

sandstone, fine grained well sorted; miscellaneous
clear vitreous quartz; angular gray chalcedony;
formations icy white feldspar, sparse pink, orange
quartz” (Warren 1977:63).

Age: Cretaceous.

Distribution:  Extremely wide-
spread. Forms the outcrops in Chaco Canyon, and
some of the outcrops in the Crownpoint area; the
Menefee Formation, largely shale but containing
some sandstone lenses, is the primary exposed
formation for the entire Chaco Basin south of Chaco
Canyon. Also exposed north of the San Juan River
and, of course, in the Mesa Verde area (Dane and
Bachman 1965; Molenaar 1977; Scoft et al. 1984;
Wells and Smith 1983; Wells et al. 1983). The
Transwestern Pipeline Project, which passes 30-40
km west of Chaco Canyon, did extensive testing of
Menefee clays showing them to be similar chemically
to Cibola series pottery (Bubemyre and Mills
1993:239; Zedefio et al. 1993).

"Mesa Verde Group, Gallup Sandstone.

Coarse, angular quartz, colorless, smoky; clear to
white, gray feldspar; pink, blue quartz may be
present; occasionally mica flakes" (Warren 1977:63).

Age: Cretaceous (lowermost unit in
the Mesa Verde Group).

Distribution: Outcrops in the Red
Mesa Valley and Zuiit Mountain area (i.e., Gallup,

—Site System I System II System Ifa System ITib
298J 299-PI = . . 504
29s) 299-BMI - 247 - -
Pueblo Allo - - - 5,380
2981 423 - - - 637
2957 627 - - 7,518 -
2857 628 - 867 - -
298] 629 - - 1,707
29s] 633 - - 318 -
2981 721 - 143 - -
298J 724 543 - -
29sJ 1360 - - 2,085
29sJ 1659 - > - 195

TOTAL 543 1,257 7,836 5,128
"Mesa Verde Group. Tan to gray NM), and along the Hogback and south of the

Chuska Mountains at the west side of the San Juan
Basin (Beaumont 1957; Dane and Bachman 1965;"
Molenaar 1977; Wells et al. 1983).

In addition to the above formations as described
by Warren (1977), there are nearly unlimited other
possibilities, including sandstones from the Morrison
Formation lacking distinctive chalcedonic cement (see
below), and other more recent (Tertiary) formations
prevalent to the north of Chaco Canyon, such as the
Kirtland, Fruitland, and Nacimiento Formations. As
a whole, "undifferentiated sandstone" is characterized
by a series of superlatives. First, it is the most
general code and includes the most cases in these
analyses; therefore, it is also the most difficult to
define. At its most rudimentary level, this temper
code indicates the presence of sand, here nearly
always quartz sand. It will be noted that there is no
category in the present list for free sand. This
absence has two causes, one historical and one
practical. Warren was quite insistent that free sand
was not incorporated in Anasazi pottery becaunse of a
strong historic, and apparently prehistoric tradition of
grinding tempers (Shepard 1956:164). This is borne
out in many cases through the visible presence of
sandstone matrix, or the presence of repeated suites
of minerals (Shepard 1956:383). Still, in this
analysis at least, use of loose sand cannot be ruled
out as a possible temper. Practically, it is difficult to
discriminate sand from ground sandstone incorporated
in pottery. Sand grains may, of course, be identified
as to whether they are aeolian, water lain, or freshly
broken. This determination, however, requires both
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Table 2.22. Type counts analyzed by temper systems.

Pueblo Alto

Type System 1 System IT System IIla System IIIb System®

Unidentified Plain Gray 120 237 170 210 29

Lino Gray 65 244 137 207 -

Wide Neckbanded - 7 160 115 17

Narrow Neckbanded 1 14 308 228 110

PII Corrugated - 3 566 69 392

PII-PII Corrugated - - 107 6 115

PIN Corrugated - 1 54 3 46

Unidentified Corrugated - 16 198 48 1,184

Early PII Neck Corrugated - 76 116 107 24

Lino Fugitive Red 7 76 7 116 &

Plain Redware 14 9 3 97 4

Polished Tan Gray - 36 6 496 -

Polished Smudged 49 48 g 87 130

Unfired Mudware - 6 - 2 4

Exotic Brownware - - 3 69 3

BMIII-PI Polished M/w 69 124 94 302

BMIII-PI Unpolished M/w 133 144 66 125 2

Early Red Mesa B/w - 6 155 215 21

Late Red Mesa B/w 1 16 2,323 1,157 314

Escavada B/w - 1 58 11 142 .

Puerco B/w - - 224 24 285

Gallup B/w - 6 565 58 1,043

Chaco B/w - - 29 3 42

Exotic W/w - 5 184 69 137

Unidentified Whiteware - 72 568 338 117

PI-ITT M/w - 11 1,094 743 618

BMIII-PI Polished C/w - 79 35 59 1

BMIII-PI Unpolished C/w - 70 16 7 -

PII-II C/w - 5 113 19 98

Mesa Verde B/w - - 34 4 4

Chaco McElmo B/w - 3 3 8 77

Tusayan Whiteware - - 45 - 44

Chuska B/w - 3 25 5 a1

Chuska Whiteware - 1 84 21 138

Chuska Redware 1 2 58 39 29

Decorated Redware 29 11 147 58 129

Polychrome - - 4 - 4

Historic -2 — i — —

TOTAL 542 1,256 7,836 5,127 5,380

*Pueblo Alto is System IIIb with a few refiring variables added.
expertise and careful examination of individual In the San Juan Basin and much of its periph-
grains; moreover, determining that a sand grain is ery, what exposed rock there is, is sandstone. In
aeolian, for example, does not rule out its having Chaco Canyon, most of the sandstones are fine to
come from a sandstone. With this proviso, then, all medium-grained and the Cretaceous sandstones that

quartz sand-bearing sherds have been attributed to outcrop there have wide areal distribution that is hori-
sandstone tempers. zontally fairly homogeneous. For temper analysis,
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Table 2.23. Sites analyzed by system as part of the detailed ceramic analysis.

Name Sites Analyst Attributes
System I 2981 724 Toll 11 specific sources plus general codes, 5 grain sizes, quartz
angularity and color, feldspar color, cryptocrystalline color,
sandstone cements, other inclusions, sherd temper,
vitrification.
System II 2987 299-P1 Toll 11 formations plus general codes, 6 grain sizes, redefined
2981 721 Toll quartz angularity and color, redefined feldspar and
298J 628 Toll cryptocrystalline colors, redefined sandstone cements,
redefined inclusions, sherd temper, clay colors (vitrification
included as color attribute).
System ITla 298J 627 Toll 8 specific sources plus general codes, 4 grain sizes, temper
298J 633 Toll density estimates; paste type groups, sherd temper, p/a
vitrification.
System IIIb 2987 629 Toll As in System Ila with more codes for estimates of
2957 423 Toll sandstone-igneous mix, degree of vitrification.
2987 299-BMIII Toll
Pueblo Alto Toll
Shabik’eshchee (29S) 1659)  McKenna
2987 1360 McKenna

these facts have two consequences: 1) it is nearly
impossible to pinpoint sources (Shepard 1956:341);
and 2) it is substantially harder to identify smaller
grains with a binocular microscope than it is to
identify larger ones.

Finer grain sizes, however, do not fully account
for heavy use of this temper code. The fine grain
size exacerbates a problem that was perceived in
other sandstone identifications (see below). To
identify a specific sandstone complex requires
recognizing specific minerals and their relative
frequencies. Because most tempers are completely
disaggregated and because temper is often sparse (and
rare identifying elements thus even rarer), it is
probable that many constituents will either be unseen
or unidentified. This problem is enhanced when the
observer is not trained in petrography (as was the
case here), but it is a problem inherent in anyone’s
analysis. In fact, several geologists expressed some
doubt as to the feasibility of reliably identifying
sandstone formations even with thin sections (Shepard
1956:167). Thus, while resorting to the category
"undifferentiated sandstone" is in some ways shying
away from potentially very useful information, it can
also be viewed as an exercise in discretion and an
avoidance of creating data groups with temuous

factual basis. This is not to imply that such is the
case for Warren’s groups; her results are explicitly
preliminary and remain to be tested and augmented.
It is to say the following: 1) that as applied in the
Chaco Project analysis in which a binocular
microscope was used by an archeologist rather than
a petrographer, identification of specific formations
is unreliable in the majority of cases; 2) that the
composition of sandstones in this very large area is
liable to be both horizontally and vertically variable;
and 3) that microscopic knowledge of sandstones is at
present mostly inadequate for making formation
identifications.

In view of these problems, more descriptive
recording was sought. The final temper recording
system was a compromise involving time expen-
diture, information content, reliability of identifica-
tion, and frequency of occurrence. Sandstones that
were other than "undifferentiated” were separated on
the basis of readily identified constituents and were
labelled by criterion rather than by formation.
Especially important modifiers of the large sandstone
group are grain size and quantity of associated sherd
temper. Grain size is attributed considerable source
information value by Warren. Because of her finding
that sandstones containing coarse-grained quartz



Table 2.24. Distribution of temper by site.

Temper Type
Undiff. Sherd Chalec. Tron Ox. Magnet. San Trachyte- Unident.

Site S8 >SS SS ss S8 Juan Trachyte S8 Mix Igneous Total
2057 423 495 - - 46 20 4 1 - 1* 567
Shabik’eshchee Village 88 - - 12 16 - - = 1 117
(2951 1659)
2987 299-BMIN 336 14 7 93 7 17 17 2 4 497
20957 628 531 4 6 7 39 80 2 1 4 738
298J 721 98 3 1 33 3 1 2 1 1 143
29871 724 428 5 7 15 16 26 28 4 1 530
2957 299-P1 75 30 2 12 3 7 9 1 - 139
298] 629 570 661 140 15 20 56 123 47 21t 1,653
2957 1360 657 381 258 9 15 103 120 63 53 1,659
2987 627 2,369 3,248 379 24 70 191 726 354 34 7,435
Pueblo Alio 924 1,125 134 2 20 97 817 610 88 3,817
2957 633 27 133 =T - i 36 31 31 22 310

TOTAL 6,618 5,604 941 332 232 618 1,876 1,154 230 17,605

PERCENT 37.6 31.8 5.3 1.9 1.3 35 10.7 6.6 1.3

The following Tusayan sherds (sandstone temper) are not shown: 298] 627—41; Pueblo Alto—26; 295J 628—1.

* Includes Socorro temper: 298) 629—4; Pueblo Alto—5; 295) 299-BMIII and 29SJ 423—1 each.
There are 87 specimens with temper unobserved.
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Table 2.25. Distribution of type by temper for entire temper analysis sample.

Trachyte-
Undiffer. Sherd > Chalcedonic  Tron Oxide  Magnetitic San Juan Sandst)i;:e Unidentified

TYPE Sandstone Sandstone Sandstone Sandstone Sandstone Igneous Trachyte Mix Ingeous Total
GRAYWARE
Plain Gray 393 16 25 31 22 4 65 5 1 562
Lino Gray 501 3 6 74 39 4 6 4 - 637
Lino Fugitive 132 - - 45 4 2 - - - 183
Obelisk Gray 355 - 1 60 17 3 2 - - 438
Wide Neckbanded 184 9 56 1 3 3 28 - = 284
Narrow Neckbanded 367 8 87 3 8 6 122 12 1 614
Neck Corrugated 130 8 29 1 8 2 57 5 - 240
PII Corrugated 358 55 52 3 13 11 340 34 1 867
PII-II Corrugated 83 9 4 - 2 2 94 15 - 209
PIII Corrugated 46 9 & - 1 5 23 8 - 96
Unidentified Corrugated _4u 49 81 o2 2 a8 65 4 L0%2

TOTAL GRAYWARE 2,560 157 345 220 138 53 1,194 148 7 5,222
MINERAL-ON-WHITE
BMIII-PI Polished M/w 353 ! 22 23 20 53 19 7 1* 569
BMIM-PI Unpolished M/w 352 13 12 23 13 42 8 1 3 467
Early Red Mesa Biw 108 198 33 = - 9 15 13* 378
Red Mesa B/w 905 2,031 330 5 11 58 31 150 49 3,570
Escavada B/w 37 103 7 3 2 1 1 5 1 157
Puerco B/w 83 302 11 - 1 10 10 3 8 458
Gallup B/w 244 665 21 2 6 14 71 323 12 1,358
Chaco B/w 15 32 - - - - - 23 4 74
PI-IIT M/w 538 1,146 114 4 11 4] 42 150 32" 2,078
Exotic M/w 164 —140 -3 — -1 32 28 28 40" 365

TOTAL MINERAL-ON-WHITE 2,699 4,701 555 57 65 287 212 735 163 9,474
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Table 2.25. (continued)

Trachyte-
Undiffer. Sherd > Chalcedonic  Iron Oxide Magnetitic San Juan Sandstone Unidentified
TYPE Sandstone Sandstone Sandstone Sandstone Sandstone Igneous Trachyte Mix Ingeous Total
CARBON-ON-WHITE
BMIII-PI Polished C/w 110 3 2 9 3 9 40 8 - 184
BMIII-PI Unpolished C/w 76 - - 9 2 8 3 1 - 99
Chuskan Red Mesa B/w 2 1 - - - - 87 27 - 117
Chuska B/w - - - - - - 67 23 1 91
Chuska Whiteware 8 1 - - - - 151 60 1 221
Chaco McElmo B/w 20 19 - - - 1 2 42 4 88
PIL-TI C/w 47 T2 - - - 21 24 52 12 228
Mesa Verde B/w - 8 - - 2 15 3 6 6 40
Tusayan Whiteware 67 ] oo - 2 — —2 =il — e )
TOTAL CARBON-ON-WHITE 330 104 2 18 9 54 379 220 26 1,142
Plain Whiteware 349 409 35 20 8 32 57 49 4 963
TOTAL WHITEWARE 3,378 5,214 592 95 82 373 648 1,004 193 11,579
REDWARE
Plain Redware 74 2 1 14 - 11 6 - 4 112
Decorated Redware 20 9 - - 180 27 2 2 328
Polychrome - 8 - - - - - - - 8
Polished Smudged 176 124 2 2 10 —1 e = 22 338
TOTAL RED AND SMUDGED 270 230 4 16 10 192 34 2 28 786
Brownware 64 1 - 1 1 - - - 2 69
Mudware 11 = z = 5 £ = = = 11
TOTAL BROWN AND 75 1 - 1 1 - - 2 80
MUDWARE
GRAND TOTAL 6,683 5,602 941 332 231 618 1,876 1,154 230 17,667
PERCENT 37.8 31.7 53 1.9 13 3.5 10.6 6.5 1.3 -
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Does not include 90 items with no type or unobservable temper.
* Socorro temper: BMII-PI Polished M/w—1, Early Red Mesa—4, PII-III—1, Exotic mineral—5; Sum—11.



Table 2.26. Distribution of form by temper for entire analysis sample.

Trachyte-
Undiffer. Sherd >  Chalcedonic  Iron Oxide Magnetitic Sandstone Unidentified

Form Sandstone Sandstone Sandstone  Sandstone Sandstone San Juan Trachyte Mix Igneous Total
GRAY AND BROWN
Jar 2,485* 149 331 146 103 48 1,177 145 6 4,590
Pitcher 31 3 3 5 - 1 3 1 - 47
Tecomate 342 2 2 46 28 2 - - - 422
Miniature 46 1 - 6 3 2 1 1 - 60
Bowl —28 1 - 6 2 oL - = = 3

TOTAL GRAYWARE 1,932 156 336 209 136 53 1,181 147 6 5,156
WHITEWARE
Bowl 2,454 " 3,206 401 89 65 277 341 562 125 ¢ 7,520
Ladle 230" 504 66 - 2 24 91 87 26 1,030
Jar 436 865 76 6 10 38 116 195 20°¢ 1,762
Olla 71 226 11 2 2 10 15 45 4 386
Canteen 27 43 5 1 1 7 4 4 3 95
Pitcher 92 178 13 - 1 13 44 70 8 419
Seed jar 16" 39 5 - - 5 2 13 2 82
Tecomate 35 25 1 2 - 2 5 4 1 75
Gourd jar 3 3 1 - - - 3 4 b 16
Duck Pot 6 12 2 - - - 2 1 - 23
Effigy 12 20 2 1 1 . 1 1 2 40
Miniature 9 18 1 2 - - 1 6 3 40
Mug/cup 1 - 1 - - - 2 - - 4
Cylinder jar P - 2 =5 = - 3 —1 = —2

TOTAL WHITEWARE 3,392 5,140 585 103 82 376 627 993 196 11,494
RED AND SMUDGED
Red bowl 24 24 1 3 - 147 28 2 4 303
Red jar 32 2 1 4 - 25 2 - 1 67
Other red 1 - - 1 - 4 - - 6
Smudged bowl 164 123 L 2 10 1 1 = 21 32

TOTAL RED AND SMUDGED 221 219 3 10 10 177 31 2 26 699
Pipes 7 1 - 2 - - 1 - - 11

GRAND TOTAL 6,552 5,516 924 324 228 606 1,840 1,142 228 17,360

Does not include 311 cases with unknown form and 85 with unobserved temper.

* Includes 1 gray seed jar.

® There are 65 Tusayan bowls, 1 ladle, 1 canteen, 1 seed jar.
* There are 9 Socorro bowls, 1 jar, 1 gourd jar.
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Table 2.27. Ware distributions in major temper groups by percent.

Overall Chalcedonic San Juan Trachyte
Ware Percent Sandstone® Sandstone Igneous Trachyte Plus Sandstone
Grayware 29.6 254 36.7 8.6 63.6 12.8
Mineral-on-white 536 60.2 59.0 46.4 11.3 63.7
Carbon-on-white 6.5 as 0.2 8.7 20.2 19.1
Redware 2.5 1.6 02 30.9 1.8 0.3
Total n 17,667 12,285 941 618 1,876 1,154
*Sandstone includes all varieties except chalcedonic.
Table 2.28. Form distributions in major temper groups by percent.
Overall Chalcedonic San Juan Trachyte Plus
Form Percent Sandstone* Sandstone Igneous Trachyte Sandstone
All bowls 43.0 48.1 438 70.0 20.2 498
All ladles 5.8 6.1 7.1 4.0 5.0 T3
Whiteware jars 10.0 10.8 83 6.3 6.3 112
Whiteware pitchers 24 22 1.3 1.8 23 6.2
Whiteware ollas 22 33 1.2 1.7 0.8 40
Grayware jars 26.0 21.8 359 8.7 643 12.8
—Totaln 17,360 12.068 918 603 1,833 1.133

*Sandstone includes all varieties except chalcedonic.

(more than 0.5 mm) does not outcrop in the canyon
proper, Warren considered coarse quartz temper to
be indicative of nonlocal production. Coarse-grained
deposits exist within 10-25 km of the central canyon,
placing them at the upper end of, but still within,
ethnographically known ranges for direct acquisition
of pottery materials (Arnold 1980:144; 1985:45-49).
The Fruitland and the Ojo Alamo Formations,
exposed north of the canyon, contain coarse sand and
outcrop less than 25 km from the canyon.
Nonetheless, acquiring coarse sandstones probably
does represent an additional energy expenditure, and
many vessels so tempered are unlikely to have been
produced in the central canyon area.

Given that identification of formations was
largely abandoned, how is this analysis different from
merely identifying rock, sand, and sherd as did the
many analyses that preceded it? This analysis does
make some distinctions in types of sandstones, though
not as many as Warren proposed to identify. It also
records grain size and estimates quantities of
associated sherd temper. Further, this information is
recorded for each item in the temper sample and is,
therefore, quantifiable.

Differentiations of sandstone temper may also
be made according to the amount of associated sherd
temper. In Chaco Canyon, the occurrence of sherd
temper increases through time. Its heavy use in
whitewares is much earlier than in graywares. Heavy
use of sherd temper appears so late in graywares as
to be more or less inconsequential. While the use of
sherd temper has little known source information
value, it does imply a difference in production
practice, and may thus have some meaning as to
location of manufacture. The angularity of sherd
temper makes it a better bonding temper than sand
(Shepard 1956:132), and the expansion and
contraction of sherd temper with heating is more
likely to be similar to that of the clay than is quartz
(Rye 1976). Thus, there may have been some
greater likelihood for the establishment of sherd
tempering in areas where sandstone was the primary
alternative,

Distributions in the Chaco Sample. For
the sake of searching for greater discrimination, the
undifferentiated sandstone category has been
subdivided four ways in terms of co-occurrence: fine
to medium-grained sandstone and coarse to very



coarse sandstone with less than half sherd temper and
the same grain sizes with more than half sherd
temper (Table 2.29). To treat all sites’ ceramics
similarly, formation discriminations made for sites
processed early in the analysis have been collapsed
and made comparable to the recording system used
for the majority of sherds in Tables 2.29-2.32.
Distributions of the attempted formation divisions are
presented following the discussion of the larger
undifferentiated category in which many are included.

Trends in the use of tempers from this
sandstone group can be seen immediately in Tables
2.29 and 2.30; note that the percentages in the tables
are of the total time segment. Important among these
trends are the following:

1) A decline in the relative frequency of this
sandstone group in all but the redwares and the latest,
poorly represented time segment. It should be noted
that the use of sandstone at the earlier end of the
scale is even greater than the figures in the tables
suggest because the occurrence of sandstone
categories that have been retained (such as the iron-
bearing sandstones) are also relatively high in the
early ceramics, In later whiteware types, however,
there are many mixed tempers with more sandstone
than the other constituent (most notably trachyte).
These are treated with the mixed temper here, even
though sandstone is the predominant temper.

2) The frequency of sandstone in graywares
decreases more dramatically and more rapidly than in
whitewares. This is largely a function of the
increasing importance of Chuska Graywares in Chaco
Canyon (this trend is also clear in the temper
distributions in types seen in Table 2.30).

3) The tempers used in graywares are always
coarser than those in whitewares, especially after
A.D. 800.

4) Sherd temper is relatively infrequent in
graywares in all time segments, although it does
increase through time.

5) Sherd temper is present in abundance in
nearly half of all whitewares from A.D. 920 to 1100
(remember that many sherds in the "less than half
sherd temper” group also contain some sherd temper;
Table 2.29).
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6) The trend to sand and sherd temper in the
redwares shows very clearly the shift from a
predominance of San Juan Redwares to Tsegi Orange
and White Mountain Redwares late in the occupation
of Chaco Canyon.

On the whole, vessel forms reflect trends in
temper use in wares and through time. Whitewares
tend to have finer sandstone and more sherd temper
while graywares indicate the opposite (Table 2.31),
and earlier pottery has a strong tendency to be
coarsely tempered (Table 2.29). The most notable
exception is the substantially greater use of coarse
temper in whiteware ollas. There is also a higher
relative frequency of coarse temper in whiteware
bowls, which may be at least partially accounted for
by the fact that early types (Basketmaker III-Pusblo
I Whitewares) have high relative frequencies of both
bowls and coarse sandstone temper (Table 2.29).

The nature of sandstone and sherd temper used
can be seen in Table 2.32. As would be true of any
temper, smaller quantities of very coarse-grained
tempers are necessary for the paste to remain
cohesive; thus, coarse-grained sandstones with less
than half sherd temper, the second largest sandstone
subgroup, constitutes most of the items with low
temper density estimates (Table 2.32A). The higher
density estimates are dominated by the finer-grained
tempers. Eighty percent of all sandstone tempers
have density estimates of 10 to 20 percent. Grain
sizes also cluster around the midrange in the medium
and coarse categories; by far the most common size
being medium (Table 2.32B). The combination of
sherd temper with undifferentiated sandstone is quite
clearly split between coarser and finer grains. Four
times more coarse-grained items have less than half
sherd temper and most of the larger group have no
sherd temper at all. Sherd temper is much more
commonly associated with finer tempers. In many
ways, this difference reflects temper usage in wares;
utility wares have coarse temper and usually do not
contain sherd temper and whitewares much more
often contain sherd temper and use finer grain sizes
(Table 2.32C).

The sites shown in Table 2.33 are roughly in
temporal order and the temporal trends seen in Tables
2.29 and 2.30 are reiterated by the site distributions;
thus, there is a fairly steady decline in the use of
coarse sandstone with less than half sherd temper and



Table 2.29. Sandstone temper co-occurrences with sandstone broken down into fine-medium and coarse sand grain size and
greater than and less than half sherd temper groups, typologically exotic whitewares and polished smudged wares
are excluded. Occurrence in terms of percent of total in each time-ware group.

Period (A.D.)
Pre-800 800-920 920-1040 1040-1100  1100-1200 1200+ Total n % of Ware
Whiteware
Fine-medium, <half sherd 15.5 23.8 20.1 13.9 13.4 - 2,665 26.1
Coarse-very coarse, <half 52.9 14.6 4.5 3.8 2.4 - 1,146 11.2
Fine-mediumn, > half sherd 43 30.6 46.1 34.9 24.7 91.7 3,725 36.5
Coarse-very coarse, > half 1.5 4.4 8.3 12.1 6.8 8.3 812 8.0
Fine-medium 19.8 544 66.2 48.8 38.1 91.7 - -
Coarse-very coarse 54.4 19.0 12.8 16.6 9.2 83 - -
% of total 79.6 73.5 79.0 65.5 47.3 100.0 - 81.8
Total n 1,413 294 5,992 1,804 695 12 10,210
Grayware
Fine-medium, <half sherd 53 6.0 6.4 3.0 54 4.3 253 5.1
Coarse-very coarse, <half 74.1 57.7 475 32.7 335 43,5 2,550 51.7
Fine-medium, > half sherd 1 1.5 1.0 2.0 2.1 7.2 58 1.2
Coarse-very coarse, >half 1 1.5 14 3.0 1.3 5.8 73 1.5
2,934 -
% of total 79.6 66.7 56.3 40.7 4.9 60.9 - 59.5
Total n 1,497 336 1,506 1,194 331 69 4,933
Redware
Fine-medium, <half sherd 24.0 - 3.6 3.8 9.1 - 43 12.5
Coarse-very coarse, <half 349 - - - - - 45 13.1
Fine-medium, >half sherd - 10.0 6.3 5.9 72.7 [50.0] 52 15.1
Coarse-very coarse, > half 8 - 9 - 14.5 [50.0] 12 35
152
% of total 59.7 10.0 10.7 14.7 96.4 100.0 - 442
Total n 129 10 112 34 55 4 344

SRy 00'YD 98
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Table 2.30. Occurrence of sandstone temper subdivisions by major type.
GRAIN SIZE: F-M c-ve F-M c-ve % Total Total
SHERD TEMPER: < half < half > half > half Type n
Lino Gray 22 6.7 0.5 - 79.4 635
Wide Neckbanded 6.3 58.5 1.4 1.8 68.0 284
Narrow Neckbanded 8.8 51.0 . 1.3 61.1 614
Neck Corrugated 7.5 46.7 1.3 21 57.5 240
PIH Corrugated 37 376 3.1 32 47.6 867
PII-II Corrugated 5.7 34.0 1.9 2.4 44.0 209
PHI Corrugated 3.1 4.3 5.2 3.1 56.3 96
Migeral-on-white
BMIII-PI 17.8 55.2 6.1 1.9 76.2 1,036
Early Red Mesa Biw 243 4.5 452 6.9 81.0 378
Red Mesa Biw 21,7 3.6 49.0 7.9 82.2 3,570
Escavada B/w 8.9 14.6 312 34.4 89.2 157
Puerco Biw 12.7 52 41.6 18.3 83.8 458
Gallup B/w 13.6 43 38.1 10.8 66.9 1,358
Chaco Biw 20.3 - 40.5 2.7 63.5 74
Carbon-on-white
BMIII-PI 7.1 58.3 0.4 0.7 66.4 283
Chaco McElmo B/w 22.7 - 20.5 1.1 443 88
PO 17.1 3.5 232 8.3 522 228
Redware
Decorated 4.6 1.5 238 5.5 35.4 328
Plain 27.7 38.4 0.9 0.9 67.9 112
Polychrome - . [50.01 [50.0] [100.0) 4

F-M: fine-to-medium.
C-VC: coarse-to-very coarse.

an increase in finer tempers with more sherd temper.
The higher frequencies of "later" tempers in both
components of 29SJ 299 reflect the presence of a
much later component at that site. The lateness of
298] 633 is apparent in the high frequency of coarse-
grained temper with more than half sherd temper; a
function of the late, sherd-tempered culinary pottery
there.

Early Recording Systems and Sandstone
“Formation" Identifications. Coarse tempers are
far easier to identify using a binocular microscope
than are finer ones. Pre-A.D. 900s whitewares and
graywares from all periods have coarser, more
abundant temper than do most whitewares found in

Chaco sites. This is not an esoteric fact, but it had
considerable impact on the development of the Chaco
Project paste analysis. The project’s excavation
program was chronologically structured so that the
earliest sites were excavated earliest in the program.
Thus, collections which had been in the analytical
backlog longest were early sites. Additionally, the
collections were of more manageable proportions than
the much larger 298] 627 and Pueblo Alto samples.

These earlier sites were those used for pilot
analyses and are, thus, the sites for which attempts at
more specific sandstone temper identifications exist.
While these identifications have already been labelled
as potentially suspect, a summary of their distribution
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Table 2.31. Vessel forms of sandstone temper subdivisions.

F-M c-vC F-M c-vC % of Total
< half < half > half > half Form Total
% % % % % n
A. Occurrence by major vessel form (% of form)

Whiteware bowl 18.5 13.3 35.0 1.6 74.4 7,520

Ladle 16.3 6.0 399 8.9 71.2 1,030

Whiteware pitcher 19.3 2.6 36.5 6.0 64.4 419

Whiteware olla 14.5 3.9 43.0 15.5 76.9 386

Whiteware jar 17.6 72 40.3 8.3 738 1,762

Grayware jar 6.3 47.8 1.5 1.7 57.3 4,589
B. Forms as % of temper % Temper % Total
Sample Sample
Whiteware bowl 54.9 253 58.8 55.1 46.6 433
Ladle 6.6 1.6 9.2 8.9 6.1 5.9
Whiteware pitcher 32 0.3 3.4 2.4 2.3 24
Whiteware olla 2.2 0.4 37 58 2.5 22
Whiteware jar 12.2 32 15.9 15.0 10.8 10.1
Grayware jar 11.4 55.6 1.5 7.6 21.9 26.4
% of temper shown 90.5 86.4 92.5 94.8 90.2 90.3

Total n 2,538 3,948 4,479 1,032 11,997 17,361

Each entry in Part A is the number of a form with a temper combination divided by the total number of that form in the
temper sample (e.g., 1,391 of 7,520 whiteware bowls have fine-medium sandstone temper and less than half sherd temper,
or 18.5%; 74.4% of all whiteware bowis in the temper sample have some form of sandstone temper).

Part B shows the percent of a temper combination that is found in specific forms; ¢.g., 6.6% of fine-to-medium sandstone
with less than half sherd temper occurs in ladles. The last column in B shows form percentages for the total detailed sample;
"% of temper shown" row indicates the amount of each temper group in the major form categories included in this table.

FM: fine-to-medium.
C-VC: coarse-to-very coarse.

is presented here to convey not only what information
it suggests about resource use but also some idea of
the constituents of sandstone temper complexes
observed in the early Chaco material. The early
temper recording systems recorded both formation
identifications and the following backup information:
quartz angularity, quartz color, feldspar color,
cryptocrystalline color, and type of sandstone cement.
The rationale behind this recording was to show the
basis for the formation assignment. While such
information is archivally useful and might allow for
subsequent refinement in source identification, it was
time-consuming to collect and, pragmatically, its
future potential seemed small. For example, it would
have been possible to know how many Ojo Alamo
identifications were based on the presence of
"moonstone," but occurrences of moonstone would
invariably be with Ojo Alamo identifications leading

to much redundant information. More importantly,
in a large number of later specimens with finer
temper, most of these categories are unobservable.
The complete deletion of some of these complexes of
minerals as specified by formation names may have
been an over-reaction to the perceived difficulty of
identifying formations. Retaining a few descriptive
complexes such as coarse, angular quartz with gray
feldspar ("Gallup Sandstone"), without a formation
assigned, might have had some present and potential
value.

The distribution of the formation records for
site 298] 724, 298] 299-PI, 29ST 628 and 298] 721
are shown in Tables 2.34 and 2.35. Grain size is
clearly a criterion in formation assignment (Table
2.36) and occurrences of formation codes; therefore,
grain size relates to ware distributions as well (Table
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Table 2.32. Sandstone temper co-occurrence with other paste attributes.

GRAIN SIZE: F-M Cc-vC F-M Cc-VC
SHERD TEMPER: < half < half > half > half Total n
A. Temper density
12% 19.5 55.6 13.0 11.8 169
5% 18.0 50.2 21.1 10.7 1,674
10% 17.6 37.5 34.8 10.1 4,283
20% 25.1 10.2 56.4 8.3 2,957
30% 42.5 1.3 53.2 2.9 616
40% or more 93.0 - 7.0 - 128
Total estimated % 22.5 29.0 394 2.1 -
Total n 2,210 2.85 3,869 897 9,827
1
Oversll % 21.2 33.0 373 8.5 -
Overall n 2,588 4,032 4,558 1,041 12,219
B. Grain size breakdown
Very
Fine Medium Coarse Coarse Total n
Fine S8 < half sherd 332 66.8 - - 2,586
Coarse SS < half sherd - - 66.4 336 4,031
Fine §S > half sherd 26,8 73.2 - - 4,558
Coarse SS > half sherd - - 96.4 3.6 1,041
% of total 17.0 41.4 30.1 11.4 12,216
C. Sherd temper breakdown
None < half > half All Total n
Fine 8§ < half sherd 41.6 584 - - 2,585
Coarse S8 < half sherd 88.5 11.5 - - 4,032
Fine 8§ > half sherd - - 93.7 6.7 4,557
Coarse S5 > half sherd - - 92.1 79 1,041
% of total 38.0 16.2 42.8 3.0 12,215

PFM: fine-to-medium.
C-VC: coarse-to-very coarse.

2.34). Thus, the coarse-grained formations (Ojo
Alamo, Morrison, and Gallup) are relatively more
abundant in graywares and early whitewares, while
Mesa Verde and undifferentiated sandstones are more
abundant in whitewares and redwares. The differ-
ence is not as striking as it might be because of the
high frequency of Basketmaker ITI-Pueblo I White-
wares at these sites, which contain especially high
percentages of Gallup Sandstone (Table 2.34).
Gallup Sandstone was coded as often as undifferenti-
ated sandstone. Of the formations tentatively identi-
fied, outcrops of Gallup Sandstone are more exten-
sive in areas near Chaco Canyon with substantial

known Anasazi populations than are the other
formations (Figure 2.8). All these outcrops are,
however, at considerable distance from Chaco
Canyon (more than 60 km). Ojo Alamo, the closest
major formation containing coarse-grained sandstone,
is also abundant in these counts occurring in
proportions similar to Gallup, though with slightly
higher relative frequencies in the graywares. The
Morrison and Chinle Formations, both considered
likely to represent sources south of Chaco Canyon,
are less abundant, though together, they constitute
about 8 percent of the total sample. The grain size
effect is again apparent, with a slightly higher
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Table 2.33. Sandstone temper site occurrence as a percent of each site’s total temper sample.

GRAIN SIZE: F-M c-vC F-M C-VvC
SHERD TEMPER: < half < half > half > half Total n Site %
Shabik'eshchee 103 65.0 - - 117 5.2
295J 423 28.4 58.9 - - 567 87.3
298J 299 BMIII 10.3 57.3 24 - 497 70.0
295J 628 5.1 66.8 03 - 740 723
29S8J 299 P1 9.4 44.6 12.2 9.4 139 5.5
2981 721 1.7 60.8 0.7 1.4 143 70.6
2981 724 18.5 62.4 0.4 0.6 529 81.9
298J 629 18.3 16.2 336 6.4 1,653 74.5
298) 1360 22.7 17.2 21.0 1.9 1,660 62.5
298J 627 14.4 17.3 35.3 8.1 7,476 75.1
Pueblo Alto 11.2 12.8 23.1 6.2 3,843 533
298J 633 6.8 8.4 29.0 13.9 310 58.1

_Temper total o 2.588 4,032 4,558 1,041 12,219

F-M: fine-to-medium.

C-VC: coarse-to-very coarse.

percentage of the coarser Morrison sandstone in Age: Jurassic.

graywares and the finer Chinle Sandstone somewhat
more frequent in whitewares. Interestingly, though
tentative identifications of Morrison Sandstone total
65, there are only 16 cases in which chalcedonic
cement was recognized, though this cement in
Warren's definitions was a "common” constituent of
Morrison Sandstones (see below).  Sandstone
containing rounded iron oxide (also discussed below),
is quite common in these early types, especially in
Lino Gray. '

Occurrence at sites (Table 2.37) shows some
apparent "preference” at different sites. Ojo Alamo
and Chinle Sandstones are somewhat more abundant
at 298J 724; Morrison and iron oxide sandstones are
more common at 29S] 721 and 29SJ 628, and
undifferentiated and Mesa Verde Sandstones are more
common at 29SJ 299-PI, perhaps reflecting a
somewhat later date. The common sandstones are
well represented at all four sites,

Chalcedonic Cement Sandstone (Code 230,
231).

"Morrison Formation, Prewitt Member.
Tan to red sandstone; pink orange chalcedonic
cement common; medium to very coarse, rounded to
subangular, often polished, grains of high quartz,
light gray chalcedony, white kaolin and orange
feldspar" (Warren 1977:63).

Distribution: The Morrison Forma-
tion as a whole is extremely widespread, outcropping
in many parts of Colorado, Utah, Arizona, and New
Mezxico (Craig et al. 1955; Smith 1967). In the
Chaco region there are exposures in the Red Mesa
Valley, the Laguna area, along the western edge of
the San Juan Basin—both south and north of the
Chuska Mountains—and extending past the Four
Corners (Dane and Bachman 1965; Smith 1967).
The Prewitt Member is equivalent to the Westwater
Canyon Member (Lochman-Balk 1967), but Smith
(1967) has differentiated it in the Red Mesa Valley as
possibly having a local source. Various members of
the Morrison Formation form cliffs and slopes in the
Red Mesa Valley (Saucier 1967; O’Sullivan and
Beaumont 1957), with coarse-grained facies
outcropping in the Thoreau and Gallup areas (Kelly
1977). Warren (1976:22, 30; 1977:38) reports
outcrops of this particular sandstone in the Rio
Puerco of the East. The Brushy Basin members of
the Morrison Formation are known east of Grants,
New Mexico, and near Smith Lake, south of Chaco
Canyon.

As used in this analysis, the presence of
chalcedonic cement was required for this temper to
be coded. In the most obvious cases, this temper
appears as fragments of cement that have clearly been
broken, with cement adhering to sand grains or



Table 2.34. Type distribution of recorded sandstone formation temper from sites 295J 724, 295J 299-PI, 295J 628, and 295J 721.

Mesa- Morrison Chalce-
Undiffer. Verde Formation Chinle Ojo Alamo donic Gallup Iron Oxide Magnetitic
Grayware
Plain Gray 50 - 6 15 46 1 48 19 8
Lino Gray 59 - 22 2 79 1 70 43 19
Lino Fugitive 11 - 3 - 16 - 20 12 3
Obelisk Gray 5 - 5 1 6 1 1 11 -
All Neckbanded - - - 1 2 1 2 1 -
All Corrugated il g - 2 oL | 2 s o5 -
Subtotal 127+ - 36 21 150 6 141 86 30
BMIII-PI Mineral 89 22 13 24 84 5 128 19 14
BMIII-PI Carbon 30 3 9 1 31 2 56 17 5
All Red Mesa 10 8 - 1 - - 2 - -
All PII-TIT Mineral* 12 2 - 2 1 1 1 - 1
Unidentified White 22 & _4 ! _17 - 16 S _-
Subtotal 417 37 26 30 133 8 203 41 20
R Ware
Plain Redware 4 - - - p 1 2 4 -
Decorated Redware 6 - - - 1 1 - - -
Polished Smudged® 50 10 3 4 s - 6 1 10
Subtotal 60 10 3 4 8 2 8 5 10
TOTAL 350 47 65 55 291 16 352 132 60
Percent of sandstone 25.6 3.4 4.8 4.0 213 1.2 25.7 9.6 4.4
Percent of total 22.6 3.0 4.2 3.6 18.8 1.0 22.7 8.5 39

Not shown: 178 non-sandstone tempered items and 5 late carbons, 6 mudware, 4 exotic mineral-on-white, and 2 Navajo.
*Inciudes Escavada and Gallup Black-on-white and PII-III Mineral-on-white.
*Coarse sandstone-tempered polished smudged is considered here to be Lino Smudged.

16 SomweI)



Table 2.35. Occurrence of recorded sandstone formations in vessel forms.

Mesa Morrison Ojo Chalce- Iron

Form Undiffer. Verde Formation Chinle Alamo donic Gallup Oxide Magnetitic
Whiteware bowl 137 28 26 24 122 6 193 43 19
Ladle 3 1 - - - - 1 B -
Whiteware closed 28 9 1 5 11 2 5 4 1
‘Whiteware olla 1 - 3 - 2 - 8 3 1
White and gray tecomate 51 - 16 - 61 1 52 3 1
Redware bowl 6 - - - 3 1 2 3 -
Redware jar and tecomate 4 - - - - - - 1 -
Grayware jar 64 - 14 20 84 4 81 50 16
Grayware pitcher 3 - - - 1 - 1 2 -
Polished smudged bowl _50 10 3 4 —I¥ o _6 ¥ 10

TOTAL 347 48 63 53 289 14 349 110 48

__PERCENT 22.8 32 4.1 3.5 19.0 0.9 22.9 7.2 33
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Table 2.36. Grain sizes of identified sandstone formations.

Mesa Morrison

Grain size Undiffer. Verde Formation Chinle Ojo Alamo Chalcedonic Gallup Iron Oxide Magnetitic
Very fine T - - - - - - - 1
Fine 18 14 - 1 2 - - - 5
Medium 56 33 3 14 22 3 12 B 8
Medium-to-coarse 144 1 28 30 118 9 127 28 21
Coarse 102 - 30 9 104 - 131 63 18
Very coarse 33 s 4 g A7 == ) § e 3

TOTAL 360 48 65 55 293 12 351 132 _61
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SAN MIGUEL

SAN JUAN

Figure 2.8.

Map of temper material occurrence in the Chaco region showing locations of igneous
temper materials and major outcrops of formations containing coarse-grained sandstone.
Mountain ranges are in capital letters, formations are indicated by initials: G=Gallup,
OA=0jo Alamo, M=Morrison, C=Chinle, CM=Cedar Mesa, and B=Burro Canyon.
Trachyte outcrops are shown as solid areas in the Chuska Mountains with triangles
indicating washes containing trachyte. Drainages containing San Juan igneous rocks are
indicated by hexagons. After Dane and Bachman (1965) and Haynes et al. (1972).




94 Chaco Artifacts

Table 2.37. Site distributions of identified sandstone formations.

Qjo

Morrison

Formation

Mesa

Magnetitic

Iron Oxide

Gallup

Alamo Chalcedonic

Chinle

Verde

Undiffer.

Site

12

26
175

14
122

15

42

184

28

2957 299-PI
2957 628

13

34
13

33

26

125
352

27

2081 721

s
132

S

107
361

298] 724

39

8.5

22.7

1.0

18.9

35

4.2

3.1

23.3

f total

erce]

retaining the shape of a detached grain [see color
microfiche slide 1-2-24-82 #24]. In less obvious
cases, identification hinged on reasonable confidence
that fragments of cement were present. This was in
keeping with Warren's earlier description of the
temper that "arcuate fragments of milky white to light
pink or pinkish-orange chalcedony are diagnostic”
(1976:29). 1t should be noted that especially in
subsequent analyses, Warren used criteria other than
this cement to specify the Morrison Formation, such

as cryptocrystalline grains and feldspars, which were
not considered in the final recording system here.

In the Chaco Project analysis, two varieties of
sandstone with chalcedonic cement were identified in
the coding, based on the color of the cement. As
described by Warren above, the most distinctive
variety is pink (Code 230). The pink apparently
grades to white, and because this color difference
could eventually be found to relate to provenance, the
two were kept separate for the Pueblo Alto, 298]
629, 2981 1360, 29SJ 423, and 298] 299-BMIII
samples (not for 29SJ 633 or 298J 627). This
difference between white and pink is also important
because of security of identification. While there are
few inclusions that are likely to look like the pink
cement, it is possible that several other items might
be confused with the white cement, especially when
the temper is fine. Chuska Sandstone, which was
rarely identified either by Warren (1976, 1977) or by
my attempts to differentiate tempers, also has white
"opaline" cement (see Warren’'s description above
under undifferentiated sandstone). Portions of some
crushed rock temper, but especially sherd tempers,
are white and might be confused with white
chalcedonic cement.

Because this temper is numerically important in
Chaco Canyon ceramic analyses and because we
thought it could be identified in our analysis, its
geological source is of considerable interest. Warren
(1977) attributes it to the Red Mesa Valley, based on
finding higher frequencies of it in surface sherds
there than anywhere else. None of several geological
descriptions (Kelly 1977:285; Martinez 1979:32-36;
Saucier 1967:141-144; Smith 1967:135) mention
chalcedonic cement in their descriptions of the
Prewitt/Westwater Canyon member, or in the other
Morrison members. Martinez (1979) does mention
silica cement; his descriptions of sections and



petrology between Gallup and Laguna are good
examples of the variation in both grain size and
composition of sandstone formations. Stephen Post
(then of the School of American Research—SAR)
consciously looked for this cement in 100 sherds
from some excavations at the outlier community
called the Andrews Group (near the modern town of
Prewitt), but found this temper in only two sherds.
Moreover, Dick Lang, also of the SAR, recalled
none from around 1,000 culinary sherds from the
same area (S. Post, personal communication, 1984;
Post 1985a). Post (1985b) did identify this temper in
substantial numbers of sherds he examined from 29SJ
626, so this is not a definition or a recognition
problem. Post (1985b) also examined sherds from
several sites along Interstate40, from west of Prewitt
to just west of the Continental Divide. Chalcedonic
cement was the temper used in nearly half of the
pottery he examined from LA 47499 at the
Continental Divide—far higher frequencies than in
sherds from sites near the Andrews Group. William
Lucius (personal communication, ca. 1982), who has
worked mainly with ceramics from north of Chaco
Canyon, notes the occurrence of a temper sounding
very much like this one, as does Winston Hurst
(personal communication, 1979) who examined
tempers in the Rio Puerco of the East around
Guadalupe Ruin, also a Chaco outlier.

Based on Warren’s and Post’s findings, we
continue to consider this temper as possibly
representing an area south of Chaco Canyon, but its
source must be considered largely unknown. Post’s
(1985b) work indicates the importance of
remembering that, even if this material is from the
Prewitt Member, it is probably not from from the
Prewitt end of the Red Mesa Valley, but from nearer
Thoreau. Its apparently patchy distribution and the
lack of mention in general geological descriptions of
the formation suggest that if it does occur in the
Morrison Formation, it may be in the form of
isolated outcrops. Whatever the formation or
location of the outcrops—especially if they are limited
in extent—will provide new detail on the timing and
scope of the Chaco economic system.

Saucier (1967:141) notes the presence of
substantial quantities of volcanic materials in
specimens from the Westwater Canyon Member. In
a thin-section analysis of 32 sherds from Chaco
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Canyon, G. Chandler found pumice in five specimens
(P. Rosenberg, personal communication, 1981).
Though our analysis identified two of the 32 as
having chalcedonic sandstone temper, neither of these
sherds contained pumice. It may be as Warren
suggested, then, that Morrison Formation materials
were being used for pottery. The thin-section
analysis recorded 10 percent and 29 percent of the
temper as being "cement" for the two sherds we
recorded as having chalcedonic cement sandstone.
Their analysis noted "cement" in 17 other sherds,
mostly in the 1 to 5 percent of temper range, but with
one other example rated at 21 percent. Since the
type of cement is unspecified, these occurrences
could easily be other kinds of sandstone cement.
This occurrence in over half of the sherds gives
support to Warren’s argument for the use of
sandstone temper. What all of these findings show
best is that ceramic sources are probably much more
complex than the results of this analysis may
superficially suggest.

Occurrence in the Chaco Sample. As
can be seen in Tables 2.24-2.26, chalcedonic

sandstone constitutes about 5 percent of the total
temper sample and is the fifth most abundant of the
broad temper categories used in those tables. Its
relative frequency at 298J 1360 is 16 percent, which
is much higher than the more or less contemporary
sites 29SJ 629 and 29S8J 627. This may have to do,
in part, with difference in temper analysts. Much of
the difference in occurrence is between white cement
and fine-tempered whitewares, suggesting the
possibility of some confusion of sherd temper with
sandstone cement (McKenna and Toll 1984:129-130).
The ceramic assemblage of 298] 626 is very similar
to these three sites, and chalcedonic sandstone occurs
in similar frequencies to the Chaco Project sample
(e.g., 12 percent in neckbanded, 3 percent in
corrugated; Post 1985b:25, 27).

Table 2.38 shows forms and types in which
chalcedonic sandstone was found. The type distri-
bution shows quite clearly that this temper tends to be
most abundant in the A.D. 920 to 1040 time range.
About 65 percent of it is from types in that period or
earlier and the percentage is probably higher, given
the large numbers of unidentified corrugated and
Pueblo II-III Mineral-on-white, both of which are
likely to contain many members of vessels that would
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Table 2.38. Type by vessel form for chalcedonic cement sandstone.

Type Bowl Ladle Jar Pitcher Olla Closed* Total
Plain Gray - 1 16 - - 17
Lino Gray - - 3 1 2 6
Wide Neckbanded - - 56 - - = 56
Narrow Neckbanded N = 86 1 = , 87
Neck Corrugated - - 28 1 - 29
PII Corrugated - o 52 & - - 52
PII-I, T Corrugated - - 8 - - - 8
Unidentified ccﬂ'liﬂﬂlﬂd = = _B__l_ - = = ‘_3_1
Grayware - 1 330 3 - 2 336
BMIII-PI M/w 22 2 8 - - 2 34
BMIII-PI C/w 1 - 1 - - = 2
Early Red Mesa B/w 27 2 3 - 1 - 33
Red Mesa B/w 250 36 24 5 6 8 329
Escavada B/w 5 1 - - - 1 7
Puerco B/w 5 I 4 - - 1 11
Gallup B/w 14 3 2 - 1 1 21
PII-TII M/w 58 18 23 6 2 1 108
Unidentified Whiteware 16 1 11 1 1 = 30
PI-II Exotic M/w -3 1 - = = 1 _5
Whiteware 401 65 76 12 11 15 580
Redware 1 - 1 - - 2
TOTAL 402 66 407 15 11 17 918
Percent 43.8 7.2 44.3 1.6 1.2 1.9

* Closed forms include: canteens (5), duck pots (2), mugs (1), seed jars (5), tecomates (3), and gourd jars (1).
Not shown: 1 PI-III mineral miniature, 2 effigies (plain gray and Red Mesa), and 16 unknown vessel forms.

be classified as Pueblo II or neck-corrugated and Red
Mesa Black-on-white, respectively. In later contexts
(such as Pueblo Alto), this temper is more common
in Pueblo 1T Corrugated than in whitewares. Overall,
the percentage of grayware is higher than in the
overall sample, suggesting that, as with the Chuska
area, there may have been some emphasis on
bringing graywares from this source. In keeping
with the high grayware frequency, over 40 percent of
the chalcedonic sandstone present is coarse or very
coarse-grained. Use of sherd temper with chalce-
donic sandstone is considerably less than in the
undifferentiated category with 75 percent having less
than half sherd temper. Except for two eatly
specimens, chalcedonic sandstone was not found in
carbon-painted wares,

Table 2.39 shows the occurrence of pink and
white cement varieties at the four sites where the
distinction was made. The white is twice as abundant
as the pink (see the discussion of 298) 1360 above),
except at Pueblo Alto, where apparently because of

its later date, the chalcedonic sandstone is more often
found in graywares. Note that the two cements are
evenly split in-the graywares while the whitewares
are 78 percent white cement. Perhaps, then, there
was either selection for a specific variety of sandstone
for whitewares or, more likely, perhaps this temper
represents at least two areas, with that represented by
the pink cement producing more grayware and
producing later into the sequence.

andstone with Ro n_Oxi
e “ late Tertiary? "B
Springs.” "...tan, very coarse grained, friable

sandstone; clear colorless [quartz], also high quartz
with crystals; orange pink feldspar; rounded iron
oxide grains..." (Warren 1977:63).

Age: Tertiary or Pleistocene.
Distribution: Not geologically mapped,

but several occurrences have been noted which are
probably related to this temper type. Love et al.
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Table 2.39. Chalcedonic sandstone cement colors for types, forms, and sites
from 2987 299-BMIII, 2957 423, 298J 1360, and Pueblo Alto.

Pink White Total
TYPES
Plain and Lino Gray 5 8 13
Wide Neckbanded 12 10 22
Narrow Neckbanded 17 28 45
Neck Corrugated 7 15 22
PII Corrugated 14 10 24
PII-III and I Corrugated 2 - 2
Unidentified Corrugated 39 28 67
BMIII-PI Mineral/white 3 19 22
Early Red Mesa Black-on-white 3 21 24
Red Mesa Black-on-white 33 141 174
Puerco and Escavada Black-on-white 5 7 12
Gallup Black-on-white 6 10 16
PII-III Mineral/white 20 54 74
Unidentified Whiteware 7 10 17
Exotic Mineral/white - 3 3
. Polished Smudged - — 2 -2
TOTAL 173 366 539
FORMS
‘Whiteware bow! 53 175 228
Ladle 5 33 33
Pitcher 3 5 8
Olla 2 6 8
Whiteware jar 12 37 49
Other closed whiteware 1 8
Mini, mug, effigy 1 2 3
Gray jar and pitcher 96 97 193
Smudged bowl _ o ! o |
TOTAL 173 364 537
SITES
2983 299-BMIII 1 6 7
298] 629 33 107 140
2987 1360 65 193 258
Pucblo Alto _74 _60 134
TOTAL 173 366 539
(1983:20) note Pleistocene deposits at the base of the located, and on the canyon floor on the north side of
cliffs near Wijiji. Deposits containing coarse-grained the canyon near Peiiasco Blanco. From his time
quartz and rounded iron oxide, cemented with white spent in the Chaco region, R. W. Loose (personal

to tan (calcareous?) matrix are present on the top and communication, ca, 1980) thought that these late
sides of the low bench on which Casa Rinconada is deposits were common in the San Juan Basin.
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Warren had hand specimens from West Mesa in
Chaco Canyon, from the Chaco Wash near La Vida
Mission (Lake Valley, NM), and from Buffalo
Springs in the vicinity of Tohatchi, NM (Warren
1977:37).

This temper was identified primarily on the
basis of the presence of rounded iron oxide. These
particles are a dark red-brown, usually around a
millimeter in diameter and soft enough to be
scratched with a needle. They have the appearance
of tiny, water-rounded concretions ranging in size
from about 0.5 to 1.5 mm. As noted by Warren, the
associated quartz is coarse and it is my impression
that there are frequently other constituents, including
some colored feldspars and cryptocrystallines.
During the analysis of the 298J 299-BMIII sherds, it
seemed probable that there were substantial numbers
of cases which contained the same materials with no
rounded iron oxide visible. These cases were coded
as undifferentiated sandstone rather than as iron oxide
sandstone. There were 55 such cases in this cate-
gory, as compared to 93 cases coded for iron oxide.

It is possible that a tempering material similar
to this one was available from ant hills in Chaco
Canyon. Ants seem to prefer coarse materials on the
surfaces of their mounds and these materials seem
often to include fragments of concretions (Windes
1993). In many cases, the coarse grains are
fragments of fine-grained sandstone but coarse quartz
is also sometimes visible (Gauthier [1982] mentions
ant hills as a temper source in the Ojo Caliente area
as well). In the Casa Rinconada area, substantial
quantities of loose coarse-grained material containing
rounded iron oxide is available on the surface,

Occurrence _in _the Chaco Sample.
Rounded iron oxide sandstone temper has a very

striking association with early types and forms in
Chaco Canyon sites (Table 2.40). Of the cases
placed by type and provenience (n=315), 90 percent
are in the earliest time group and 50 percent are from
the 298] 299-BMIII component and 295J 628. Over
half of the cases recorded (primarily jars and large
tecomates) occur in three early grayware variants:
unpolished (Lino), polished (Obelisk) and those with
fugitive red wash (Lino Fugitive). This temper also
occurs in painted wares, evenly split between
polished and unpolished vessels; apparently,

considerably more often in association with mineral
as opposed to organic paint. Decorated wares are
less abundant in earlier than later deposits, which is
reflected in the greater frequency of this temper in
graywares than in white. Given the possibility that
rounded iron oxide sandstone was a locally available
temper, it is of interest that there are 14 (4.4 percent
of the temper) early redware vessels represented. It
is thought that in later periods all redwares came
from well outside Chaco Canyon, though, as above,
similar material is apparently widely enough
distributed that some of these vessels may well have
been made elsewhere. It also seems noteworthy that
of the few post-A.D. 900 whitewares (a total of 14,
11 of which are whiteware), two are miniatures and
seven are bowls suggesting a limited and perhaps ad
hoc local potting use later in time, perhaps by
individuals not accustomed to ceramic production.

Only ten of the 322 recorded cases contain any
sherd temper at all, fitting with both the early types
and the predominance of grayware. Ninety percent
of the cases are coarse or very coarse-grained with
the smallest grain size recorded being medium (ca.
0.5 mm). Quite often, this temper was associated
with tan clays lacking a carbon streak.

Magnetitic Sandstone (Code 292). This
temper is characterized by brown to black sandstone
cement. It occurs either as staining of quartz grains
or as fragments of sandstone showing the cement.
There is a range of quartz sizes from fine to coarse.

Age: Unknown; possibly Cretaceous
Menefee (Warren 1976:32).

Distribution: Unknown. If from the
Menefee Formation, it could be from a very broad
area ranging from Chaco Canyon to the south, though
it must occur as pockets in this widely exposed
formation. Warren (1976) suggests that this temper
may also come from the Naschitti area on the western
edge of the San Juan Basin.

This sandstone was not included in the master
list from Warren (1977:63), but was retained because
of its distinctive appearance and security of
identification. The Menefee Formation has abundant
outcrops of usable potting clay so that occurrence of
some pottery using both temper and clay materials
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Table 2.40. Type by vessel form for rounded iron oxide sandstone temper.

Type Bowl Ladle Jar Pitcher Olla